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Why Not “Cosmetic” Transfusions? 


TIBOR J. GREENWALT* 


Milwaukee Blood Center and Marquette University 





School of Medicine, Milwaukee 


Ar the turn of the cen- 
tury blood transfusion 
was regarded with dis- 
favor because of the 
appalling mortality as- 
sociated with the pro- 
cedure. Elucidation of 
the significant anti- 





a 
genic factors in eryth- 2) ~ ig 
rocytes and the dem- © #¥ : 
onstration that sodium TIBOR J. 


citrate is a satisfactory GREENWALT 
anticoagulant made 

transfusions simpler and safer. The develop- 
ment of improved technics of blood preserva- 
tion and the experience gained in two wars 
have served as the basis for the growth of the 
modern science of blood banking. 

The use of blood seems to increase in pro- 
portion to its availability.".* A request for a 
blood transfusion requires no more effort than 
an order for aspirin. It sets in motion a chain 
*Medical Director, Milwaukee Blood Center; Assistant Clinical Pro- 
fessor of Medicine, Marquette University School of Medicine, Mil- 
waukee, Wisconsin. 


Presented before the fortieth annual Assembly of the Interstate Post- 
gtaduate Medical Association at Milwaukee. 
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reaction leading to the delivery of the blood 
crossmatched and ready to administer. A nurse 
prepares it for administration and a junior 
house staff member is called to insert the 
needle. This simplification has led to a fright- 
ening disregard of the potential lethal dangers 
which lurk in every bottle of blood.’:*"* The 
“magic of blood” has so impressed many that 
it is frequently prescribed in the empirical 
fashion practiced by our eighteenth- and nine- 
teenth-century colleagues. Robust individuals 
used to be selected as donors for the frail and 
sallow, and vigorous youths donated to the ail- 
ing senile." 

Too frequently, blood transfusion is mis- 
used as a tonic.’’*'''® The convalescing pa- 
tient is given a parting dose of blood before 
discharge in the hope of hastening recovery. 
Neurasthenic females and pregnant women 
with hemoglobin levels between 10 and 12 gm. 
are given blood to “pep them up.” These in- 
dividuals usually have normochromic, normo- 
cytic erythrocytes and the apparent anemia is 
secondary to a relative increase in plasma vol- 
ume which has been termed hydremia.’"''* 
There is no question that a drain on the iron 
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reserves occurs in every pregnancy but this 


can be corrected by the routine use of iron 
preparations. | have encountered an instance 
in which a postpartum patient was given a 
blood transfusion for no better reason than 
that she had a credit with the blood bank and 
herself requested to be transfused. 

At times, transfusions are ordered because 
the hemoglobin level has dropped 1.0 gm. or 
the erythrocyte count by 500,000. Variations 
of this magnitude are within the limits of tech- 
nical error even in a good laboratory. | ques- 
tion the validity of using one blood count as 
the sole indication for transfusion. One pint 
of blood will raise the red blood cell count by 
approximately 500,000 and the hemoglobin 
by 1.0 to 1.5 gm. The benefit is temporary 
unless the patient is able to regenerate his 
own red cells. Laboratories must report hemo- 
globin determinations in terms of grams and 
not as percentages. | encountered a situation 
in which an infant was given a transfusion be- 
cause the hemoglobin was recorded as 68 per 
cent. Inquiry revealed that the laboratory used 
22 gm. as 100 per cent in the newborn. The 
infant’s hemoglobin was actually 15 gm. 

In chronic illnesses, including hematologic 
disorders, it is ordinarily sufficient to main- 
tain hemoglobin levels at 10 to 12 gm. The 
practice of striving for what is considered nor- 
mal requires the use of four or more unneces- 
sary pints, which increases the hazards pro- 
portionately. 

The implication of the term “cosmetic trans- 
fusion” needs no further elaboration. It is 
meant to ridicule the giving of transfusions 
without sufficient indication. The practice 
would not be so evil if the only contraindica- 
tion were that there was no indication. Un- 
fortunately there is a calculated risk with 
every transfusion. Though accurate data are 
not presently available, the mortality associ- 
ated with transfusions has been estimated to 
be from 1 in 1000 to 1 in 3000."":"' The ap- 
proximately 5,000,000 pints transfused an- 
nually in the United States are probably at 
least contributing factors in 1700 deaths. This 
figure matches the similar statistics associated 
with appendectomy and anesthesia. The mor- 
bidity rate is many times greater. 
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Reactions and Other Hazards 


There are many reasons which should deter 
one from ordering transfusions which are not 
clearly indicated. The danger of hemolytic 
transfusion reactions is perhaps the most dra- 
matic. It is futile to speculate concerning the 
frequency of this complication. The incidence 
is certainly much higher than is suspected, 
for the milder forms undoubtedly pass unsus- 
pected.” The only manifestation may be slight 
icterus and absence of the expected improve- 
ment in the hemogram. A patient who has a 
mild reaction the first time may very well re- 
act severely the next. It is therefore wise to 
study every reaction carefully to rule out the 
possibility of iso-immunization. For proper 
studies, the patient’s pretransfusion specimen 
and the “empty” bottle and its pilot tube 
should be available. For this reason the blood 
bottle, even if empty, and all blood specimens 
should be kept in the laboratory refrigerator 
for at least 24 hours as a routine precaution 
with every transfusion. If a reaction is noted, 
a blood specimen should be drawn at once, 
using great care to avoid hemolysis. The first 
voided urine or, if necessary, a catheterized 
urine specimen should be saved. In order to 
detect the peak of bilirubinemia in suspected 
hemolytic reactions a second blood specimen 
is collected six hours later. 

Modern crossmatching technics in the hands 
of competent laboratory workers should de- 
tect all incompatibilities before they cause 
trouble. In spite of the perfection of technical 
methods, blood samples can still be mislabeled. 
patients with identical or similar names will 
continue to be confused, blood bottles are apt 
to be switched inadvertently after delivery to 
the ward or operating room, and at times the 
blood in the bottle and its pilot tube will be 
found to be different. Errors are most fre- 
quently encountered at night or on week ends 
when less experienced individuals are likely 
to be on call. All nonemergency orders for 
blood should be placed so that it is convenient 
for the regular daytime laboratory staff to 
process them. 

The administration of blood which has been 
damaged by warming prior to administration, 
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by freezing during storage or by improperly 
controlled storage may give rise to clinical 
manifestations resembling the transfusion of 
incompatible blood. The use of so-called “dan- 
gerous” universal donor blood containing high 
titers of immune anti-A or anti-B iso-aggluti- 
nins. or both, can also be disastrous in hetero- 
specific recipients.” 

The possibility of iso-immunization by one 
of the many factors other than the chief cul- 
prits, A, B and Rho(D), must be considered 
especially in females before and during the 
childbearing period.®“'* Fortunately most of 
the more recently discovered blood group fac- 
tors are poor antigens. Nevertheless the possi- 
bility of destroying the chances for normal 
pregnancies, even in Rh-positive women, is 
not so remote that it can be disregarded. 

Transmission of disease by transfusion does 
occur. Virus B hepatitis (homologous serum 
hepatitis) is the greatest problem. There is no 
chemical test which will reliably detect the 
carriers of this virus. The risk entailed with 
the transfusion of a single unit of blood is esti- 
mated to be 0.5 to 1.5 per cent, with a mor- 
tality rate which has exceeded 20 per cent in 
some reported series.~” 

Malaria, syphilis, brucellosis, measles and in- 
fluenza can be transmitted to the recipient of 
transfused blood under certain circumstances. 

Pyrogenic and allergic reactions each com- 
plicate approximately 2 to 3 per cent of all 
transfusions.*' “' They are usually considered 
of minor significance but can affect adversely 
a patient already seriously ill. The majority 
of pyrogenic reactions are caused by bacterial 
products which remain in equipment and solu- 
tions after sterilization. The polysaccharides 
from gram-negative bacilli are the most potent 
pyrogens. Equipment which comes into con- 
tact with intravenous fluids must be shown to 
be nonpyrogenic by appropriate rabbit tests. 
Glassware, tubing and needles which are prop- 
erly cleaned may become pyrogenic if not 
sterilized promptly because the organisms 
present have an opportunity to multiply. Simi- 
lar manifestations may be caused by other im- 
purities such as the bloom from new rubber 
tubing. A few micrograms of pyrogenic mate- 
rial are sufficient to produce chills and fever, 
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so that it is important to know that even the 
needle is pyrogen-free. 

Occasional patients will manifest febrile re- 
actions which are probably caused by a ther- 
molabile component of plasma. Such individ- 
uals tolerate transfusions without reactions 
only if the red cells are washed free of all 
protein.” *° 

Allergic reactions vary from a few scattered 
hives to alarming angioneurotic edema. Very 
occasionally a reaction resembling anaphylac- 
tic shock occurs. We usually place the “blame” 
for this group of reactions on the patient 
whose blood is said to contain “reagins”’ 
against usually unidentified “atopens” in the 
donor’s blood.* 

Circulatory overload or so-called speed 
shock probably causes more mortality than is 
suspected. This complication is most apt to be 
encountered in the infant, in the aged or in 
any patient with a limited circulatory reserve. 
Great caution must be observed in transfusing 
patients in these categories. Sedimented red 
cell preparations with most of the plasma re- 
moved frequently serve well to reduce the 
hazard of pulmonary edema.'”**:** 

Embolism with particulate matter has been 
eliminated by the routine use of filters. Air 
embolism conceivably can occur if the con- 
trolling clamp is placed above the filter hous- 
ing and a leak is present in the recipient set 
proximally. The danger of gas embolism when 
pressure transfusions are given by introduc- 
ing gas into the blood bottle is so great that 
this procedure can only be condemned. 

The hazard of contaminated blood recently 
has received more attention.””*” Some investi- 
gators report that almost 3 per cent of freshly 
drawn blood contains bacteria. Fortunately 
most of these are nonpathogenic staphylococci 
and diphtheroids which die off during storage. 
Even if they survive, such bacteria do not 
cause alarming reactions. Certain strains of 
gram-negative bacilli have the ability to sur- 
vive and multiply at refrigerator temperatures. 
Contamination with these psychrophilic organ- 
isms results in terrifying shock reactions from 
which only a few patients have survived fol- 
lowing heroic measures. 


Citrate and potassium toxicity® *'* 


and 
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: 2 ° 34,35 
disturbances of the coagulation mechanism**: 


occur only when relatively large volumes of 
blood are infused rapidly. 

In patients who are expected to require 
transfusions for prolonged periods to correct 
anemia not associated with blood loss, the 
eventual appearance of exogenous hemochro- 
matosis has to be considered.“° Each pint of 
blood transfused introduces approximately 250 
mg. of iron. The body has no efficient way to 
dispose of excess iron except by the actual 
shedding of blood. The minimum quantities 
of blood necessary for management should 
therefore be used. 

A discussion of the hazards of blood trans- 
fusion is commonly restricted to the reactions 
which may ensue in the recipient. The medico- 
legal complications can result in a violent 
reaction on the physician. In some court deci- 
sions the ordering physician as well as the in- 
stitution have been found liable.“ '°"' 


Precautionary Measures 


In view of the fact that even under ideal 
conditions the transfusion of blood carries 
with it certain calculated risks, one should 
weigh the possible benefit to the patient against 
the danger before ordering blood except when 
clearly indicated. The physician who uses 
blood should make certain that it is the safest 
possible product available. The keen interest 
of every doctor will serve to stimulate the best 
blood-banking practices in his community. He 
must be sure that the donors from whom his 
patients receive blood are carefully questioned 
and screened to eliminate those whose blood 
might be unsuitable. He must know that the 
blood bank is doing all the necessary tests and 
double checking to insure the identity of the 
blood in the bottle and the pilot tube with 
which his patients will be crossmatched. He 
must make certain that at his hospital patients 
who are to be transfused are clearly identified 
and that the blood specimens drawn for cross- 
matching are properly labeled. He should fa- 
miliarize himself in a general way with the 
modern methods of crossmatching, which in- 
clude saline and high protein tube tests and 
the indirect Coombs test. He must insist that 
the personnel on call for the transfusion serv- 
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ice at night, on week ends and on holidays 
be experienced and responsible individuals, 

One of the axioms of clinical transfusion 
practice might well be the following: When- 
ever the question arises as to whether a pa- 
tient should be given a single pint of blood, 
think twice and count through the list of dan- 
gers up to 10; perhaps the urge to write the 
order will pass. Anemia is a symptom and not 
a diagnosis.*' Specific forms of anemia re- 
quire specific therapy. A pint of blood is a 
costly way to give a patient with iron deficien- 
cy anemia 250 mg. of iron. The neurasthenic 
female with a borderline hemogram will do 
better with some sympathetic advice and per- 
haps a little more rouge and lipstick. 
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47. HYPERTENSION 


Rauwolfia with either hexamethonium, pentolinium, or mecamylamine 
constitutes the most potent drug combination available for treating hyper- 
tension which has thus far been reported. Hexamethonium, pentolinium and 
mecamylamine act on the ganglia (both sympathetic and parasympathetic ). 
Reflexes responsible for the postural adjustment of blood pressure are blocked 
resulting in a predominantly orthostatic reduction of the blood pressure. 
Side effects (other than nasal congestion and bradycardia) are due to gan- 
glionic blockade. Rauwolfia permits a lower dosage of the ganglionic block- 
ing agent than would be effective if ganglionic blockade alone was used. The 
dose of Rauwolfia is fixed whereas the dosage of hexamethonium, pento- 
linium and mecamylamine is increased by titration until an optimal reduc- 
tion in the upright blood pressure is obtained. 


J. H. Moyer and E. W. Dennis, Treatment of hypertension, 
Southern Medical Journal, December 1955, p. 1361 
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Newer Concepts of Protein Metabolism 


IN RELATION TO ACUTE PHASES OF DISEASE OR INJURY, 
AND TO CONVALESCENCE AND REHABILITATION 


1. CORSAN REDD. AL BERNICE CLARK AND HOWARD AL RUSK 


Institute of Physical Medicine and Rehabilitation, New York 


Tie newer concepts of protein metabolism 
in relation to the acute phase of disease or in 
jury and to convalescence and rehabilitation 
again bring powerful and convincing evidence 
that physiologic and pathologic processes are 
not essentially different. The same forces are 
operative in both instances and their pattern 
of expression depends on environmental in- 
fluences. This concept is very often forgotten 
in the face of a ditheult clinical problem, so 
it is salutary to remember that disease is sim- 
ply life under unusual conditions and not 
something in contrast to it.' This approach 
will enormously facilitate an objective visuali- 
zation of the disturbance or disturbances in 
the working machinery before it becomes an 
aggregation of broken parts. This dynamic 
approach would seem to provide the only 
sound basis for initiation of rational and prof- 
itable therapeutic procedures. 

These newer concepts of protein metabo- 
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lism illustrate, ina singularly pointed and con- 
vincing fashion, that the present is a period 
of astounding activity in all branches of the 
medical sciences, that progress occurs in 
months, even weeks, and that what appears 
to be of only theoretical or even speculative 
interest today becomes of urgent practical im- 
portance tomorrow. Indeed, it takes only a 
very superficial acquaintance with these mod- 
ern views to realize they have profound and 
inescapable therapeutic implications. 

It is the purpose of this paper to show that 
these concepts are susceptible of further thera- 
peutic exploitation and, what is equally im- 
portant, that they will provide further support 
and justification for early ambulation, re-es- 
tablishment of the usual or normal physical 
and psychic environment, and that the type 
of biologic response will determine the thera- 
peutic approach. It is therefore very impor- 
tant to appreciate the fundamental alterations 
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in the metabolic dy- 
namics in the acute 
phase and in the con- 
valescent and rehabili- 
tative phases. 

It is an established 
fact that throughout 
history, people who 
have enjoyed a high 
protein diet have been 


more vigorous, plrysi- I. CORSAN 
cally larger, and have REID 


lived longer than those 

traditionally on a very low protein diet. This 
was probably the most powerful stimulus for 
the administration of high protein diets to 
sick or injured patients, and we hope to show 
that, while abundant dietary protein is always 
good, intermediary protein metabolism is quite 
a different affair in the various stages of dis- 
ease or injury. Some of the more important 
principles involved may be better appreciated 
hy reviewing some of the background under- 
lying these newer ideas. 


Protein Synthesis 


There are two currently considered con- 
cepts for the mechanism of protein synthesis: 
first, the older one in which there is suggested 
a stepwise coupling of amino acids into pep- 
tide chains and subsequent folding into the 
completed protein molecule, and second, the 
so-called template hypothesis in which a gene 
acts as the template, or pattern, and the whole 
protein molecule is stamped out in a single 
operation.” In any event, it seems that regard- 
less of the mechanism of synthesis involved, 
the breakdown and build-up of protein mole- 
cules, like all other molecules, go on as long 
as living processes continue to operate.* 

If one were asked which organs of the body 
have the greatest capacity to build protein, the 
answer probably would be the two largest 
the liver and the reticulo-endothelial system. 
Surprisingly enough this is not so. The gut 
has the greatest capacity to build protein, 
while the pancreas is second. In 1946 Bloch* 
reported that in animals fed with arginine 
labeled with N,;, the highest concentration 
of the isotope was found in the proteins of the 
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intestinal wall. The same year Tarver and 
Schmidt’ showed that this was true of methio- 
nine labeled with S,;. In 1947 Friedberg et 
al.° showed that when methionine labeled with 
S;;, and tyrosine labeled with C,, were given 
intravenously, the highest concentration of 
both isotopes was found in the gut. Similar 
evidence showed that the second highest iso- 
tope concentration was in the pancreas. 

The magnitude of this protein synthesis is 
well illustrated by the fact that if an amino 
acid, such as glycine labeled with N,;, is fed 
to an animal, it is widely distributed to nearly 
all the proteins of the body within a matter 
of hours.’ 

In this connection the work of Heidelberger 
and his group” is of interest. These workers 
actively immunized an animal against pneu- 
mococcus type III, and after antibody forma- 
tion had reached maximum levels the animal 
was passively immunized against pneumococ- 
cus type I by the transfer of immune serum 
type I. Now, when glycine labeled with N,; 
was fed to the animal it promptly appeared in 
type II] antibody, but none was found in type 
| immune serum. In other words, the body 
was actively breaking down and synthesizing 
the immune bodies which it built, while the 
passively received immune serum was broken 
down but was not rebuilt. Whipple and his 
group” have shown that in a doubly depleted 
dog the best single amino acid for the re- 
generation of globin is threonine. However, 
there is no threonine in globin. Proline is the 
second best source and there is a very small 
amount of this amino acid in globin. On the 
other hand, histidine, which forms a large 


207 





component of the globin molecule, is not a 
particularly good source for its regeneration. 
In the dog, whole globin is a better source of 


globin than are globin digests. In other words, 
the body takes globin, fragmentizes it into 
small units and reassembles the units more ef- 
ficiently than it can utilize the artificially split 
fragments. 

Shemin and Rittenberg'’ have shown that 
the average life of liver protein is about seven 
days, while the rate of turnover in collagenous 
tissue is very much slower. The point is, how- 
ever, that there is a turnover. Christensen" 
has also shown in this connection that an ani- 
mal can be maintained in positive nitrogen 
balance by the use of intravenously adminis- 
tered amino acids, but when partial hydrolysis 
of protein is used, the body is unable to use 
it efficiently, and there is soon an increased 
loss of nitrogen in the urine. The liver pro- 
teins of the rat are broken down into small 
fragments and rebuilt from other fragments 
as frequently as about every 8 or 10 weeks. 
The same is true of the gut, in which the rate 
is even more rapid. Let us illustrate this: In 
the case of a regiment, the men are always 
changing but the regiment remains the same. 
Protein molecules are constantly changing: 
proteins remain the same. 

It is important to realize that an essential 
amino acid means that it is essential to the 
diet. As far as the body is concerned, they are 
all essential. This is clearly shown by the way 
glycine takes part in the synthesis of heme. 
When one considers the profligate waste with 
which the body handles heme in contradis- 
tinction to the miserly frugality with which it 
manages globin, it is difficult to imagine a 
more essential substance than heme. Never- 
theless, the body appears to be able to build 
new heme molecules more efficiently than it 
can use the old ones. All the nitrogen in the 
pyrrole rings and much of the carbon come 
from the amino acid glycine, but glycine is 
not an essential amino acid. Also, in the for- 
mation of cysteine from methionine, the sul- 
fur is derived from methionine, an essential 
amino acid, but the carbon and the nitrogen 
come from serine, a nonessential amino acid. 
In the formation of choline from methionine, 
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the carbon and the nitrogen likewise come 
from serine, and only the methyl groups from 
methionine. The kidney has a very low thres- 
hold for arginine and lysine, both essential 
amino acids, while it manifests an extremely 
high threshold for methionine, tryptophan, 
isoleucine and histidine. 

The detoxication effect of proteins is near- 
ly always due to some particular amino acid. 
For example, not too long ago it was believed 
that a rich carbohydrate diet protected the 
liver from a variety of toxic factors, such as 
phosphorus, chloroform, methyl chloride, ete. 
Later, it was realized that a good caloric in- 
take with good nutrition was protective but 
that it was the protein which protected. Whip- 
ple et al.'* demonstrated that the protection 
was due to the two sulfur-containing amino 
acids in the proteins. So significant is this 
that rats fed methyl chloride and given methi- 
onine have twice the survival of the controls. 

The synthesis of hemoglobin appears to 
have top priority in the metabolic machinery, 
followed, in order, by the synthesis of the 
plasma proteins. Indeed, Whipple et al.’* have 
shown that so important is this preference that 
under adverse conditions the tissue proteins 
are degraded as usual, but the fragments are 
preferentially reassembled as globin and plas- 
ma proteins. There are a surprising number 
of reserve processes in operation even when 
not required. For example, the body con- 
tinues to form glutamic and aspartic acids 
even though the acids are in superabundance 
in the diet. So active is this synthesis that if 
an animal is starved and then given an injec- 
tion of D.O, within 24 hours D.O is found in 
every amino acid in the body except lysine."' 

Whipple et al."* have shown that whole pro- 
tein contains an essential factor for the body 
which is not present in the constituent amino 
acids. In doubly depleted dogs on a diet rich 
in iron with adequate caloric and vitamin in- 
take, with the 10 essential amino acids as 
the sole source of nitrogen, hemoglobin and 
plasma protein were very efficiently formed. 
The animals remained in positive nitrogen 
balance but lost weight. However, when whole 
protein in the form of casein was substituted 
for the amino acids, hemoglobin and plasma 
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proteins were formed almost as efficiently. 
The animals were in positive nitrogen balance 
but gained weight rapidly. 


The Metabolic Pool 


When one considers the far-reaching effects 
of the publication of Schoenheimer’s “The 
Dynamic State of Body Constituents,” it is 
hard to realize that this monumental contribu- 
tion appeared but 14 years ago. As has been 
told there, before the introduction of exact 
quantitative measurements into physiology 
toward the close of the eighteenth century, 
principally by Lavoisier, food played a most 
unimportant role and in fact was commonly 
considered to be merely a lubricant for the 
muscles and joints. The heat relationships of 
the body were first investigated by Lavoisier 
and de Laplace in 1780. Subsequently, life 
was compared to a burning candle. Toward 
the middle of the nineteenth century, with the 
rise of the science of thermodynamics, this 
concept was gradually replaced by the com- 
parison of life to an internal-combustion en- 
gine in which the food was the fuel and the 
organs and tissues the working parts of the 
machine. Later, through the work of Folin in 
this country and Rubner in Germany, it was 
appreciated that part of the food went to re- 
pair the wear and tear of the working parts; 
indeed, it was known that some parts had to 
be added in toto, although it was generally 
assumed that synthesis of protein stopped with 
physical maturity. This view was challenged 
by Borsook and Keighley, who suggested a 
continuous metabolism of food and tissues tak- 
ing about equal shares, and that even in the 
adult, animal protein synthesis occurs. This 
general idea has been abundantly confirmed 
since the discovery of deuterium by Urey in 
1932, and the subsequent use of isotopic 
tracers. 

Previous to 1942 it was believed that or- 
gans and tissues were static parts requiring 
only minor repairs from time to time. This 
point of view went so far as to assert that the 
proteolytic enzymes were present in cells but 
became active only after death. The evidence 
presently available establishes without ques- 
tion that all organs and tissues are being con- 


Varch 1956 








stantly and continuously broken down and 
simultaneously rebuilt from different frag- 
ments. This dynamic flux in organs and tis- 
sues goes on regardless of any or all vicissi- 
tudes to which the organism may be subjected 
as long as life lasts. 

The rebuilding of all organs and tissues 
goes on by drawing materials from a large 
labile metabolic pool formed by fats, proteins, 
carbohydrates, vitamins and minerals in the 
diet and into which is funneled a wide va- 
riety of fragments from the degradation of 
the organs and tissues. The importance of this 
degradation process to the pool is very point- 
edly shown by the recent finding of Arnstein 
and Neuberger’® that the level of the amino 
acid glycine in the tissues depends directly on 
tissue breakdown and is independent of its 
synthesis or intake. This ceaseless turnover 
of tissue constituents goes on in an animal 
that is starving to death, even though meta- 
bolic equilibrium is far out of balance. The 
lymphoid tissue contains enormous quantities 
of protein fragments and so do the bone mar- 
row and other organs.” 

There is no endogenous and exogenous 
metabolism in a literal sense; in this view, 
metabolism is considered to be a continuous 
process. This continuous, integrated flow of 
metabolic fragments into organs and tissues 
from the pool, and degradative components 
of organs and tissues going to the pool, are, 
with few exceptions, handled on the basis of 
first in, first out or last in, last out. Some wide- 
ly accepted figures will give this view definite 
quantitative values. Plasma proteins last from 
30 hours to 30 days. Red blood cells, on the 
average, survive about 120 days. To illustrate 
that the stored protein is not present in a 
preformed condition, Stead et al.’* have shown 
that after hemorrhage, at the end of one hour 
almost no blood proteins appeared, but after 
12 hours enormous quantities were replaced, 
as much as 30 per cent. 


Adaptation Mechanisms 


It is a frequently observed clinical fact that 
patients with acute illnesses of relatively short 
duration frequently lose a surprising and un- 
explainable amount of weight. This is particu- 
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larly true in very young and vigorous indi- 


viduals, In addition, it was well known to the 
older clinicians that a man with gonorrheal 
arthritis in one wrist would have atrophy of 
the contralateral arm. This could not be ex- 
plained on the basis of disuse. In older peo- 
ple, this phenomenon did not occur. The first 
attempt to investigate this situation was made 
by the German clinician, Friedrich Muller." 
Muller was concerned about the loss in body 
weight in patients with typhoid fever and ful- 
minating malignancy. He first demonstrated 
that in typhoid fever there was an excessive 
loss of nitrogen which was not affected by feed- 
ing. In 1889 he showed that this loss of nitro- 
gen occurred in cases of acute malignancies. 
even when an adequate diet was taken, and 
the more taken in, the more lost, and anything 
approaching an equilibrium was unattainable. 
Krehl’ in 1904 wrote of protein destruction 
starting before the fever and continuing after 
the fever had subsided. 

In 1906 Lusk*! described the nitrogen loss 
in typhoid fever and inferred that the protein 
was destroyed by the toxin from the typhoid 
organism. This was subsequently referred to 
as toxic destruction of protein. However. in 
1921 MeCann* showed that this was not true 
in chronie tuberculosis, where with an ade- 
quate diet there was a gain in weight. No satis- 
factory explanation for this state of affairs was 
forthcoming until 1930, when Cuthbertson** ** 
began the publication of a long series of 
papers in which the fundamental disturbances 
were delineated. 

The general point of view may be sum- 
marized for our purposes as follows: After any 
disease or injury, such as a simple fracture, a 
tooth extraction, an infection, ete.. or general 
anesthesia, there results a negative nitrogen. 
phosphorus. sulfur and calcium balance with 
osteoporosis, wasting of tissues and loss of 
weight. Cuthbertson, in fact. mentioned a re- 
flex wasting of tissues and showed that it is 
impossible to explain the nitrogen loss as orig- 
inating in the injured limb. This negative bal- 
ance reached its peak in two to eight days and 
very frequently it was as long as two months 
before normal reactions were in operation. 
The reaction was more pronounced in a severe 
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insult than in a mild one. The changes could 
not be reversed with any amount of feeding 
of any product by any route, although the 
negativity of the nitrogen balance could be 
reduced. In the case of large-boned manual 
workers, the negativity of the calcium balance 
was much greater. These findings in regard to 
the bone changes have been confirmed by 
Howard et al-* *° 

In 1936 Selye"' extended this general con- 
cept by showing the nonspecific type of reac- 
tion whenever a new type of insult occurred. 
This was true whether it was cold, fatigue. in- 
fection, drugs, toxins, burns or fractures, ete. 
This reaction was called the “alarm reaction” 
and has been repetitiously described in hun- 
dreds of papers. Its essential features are hy- 
pertrophy of the anterior pituitary and the 
adrenal cortex and regression of the lymphoid 
tissues. None of these changes occurred in 
hypophysectomized animals while adrenalec- 
tomy modified it considerably, although the 
precise role of the adrenal cortex in these 
changes is not yet accurately determined. 

In 1944 Dougherty et al.** showed that 
there was an elevation of the plasma proteins, 
particularly in the globulin fraction, after the 
use of adrenocorticotropic hormone. On the 
other hand, in adrenalectomized animals the 
plasma proteins fell. They adduced evidence 
to show that the source of the increased plas- 
ma proteins was the dissolution of the lym- 
phoid tissues. They also suggested that there 
was an increase in the immune bodies in the 
blood. This has not been confirmed, and ap- 
parently on the basis of present evidence no 
increase in immune bodies in the blood can 
be shown.™* The increase in the plasma pro- 
teins with a proportionate increase in the 
globulin fraction seems to have been sub- 
stantiated, 

Recently, White has suggested that (1) 
the anterior pituitary in addition to the thy- 
roid is responsible for the movement of nitro- 
gen fragments from the carcass to the lym- 
phoid tissues, and (2) the anterior pituitary 
with the adrenal cortex is responsible for the 
movement of the nitrogen from the lymphoid 
tissues to the blood. The clinical evidence for 
these statements are the lymphoid hyperplasia 
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so frequently seen in thyrotoxicosis and the 
lymphoid tissue increase in Addison’s dis- 
ease, as was pointed out in the original de- 
scription of this condition. 

In 1945 Cori®' suggested that the mecha- 
nism of action of insulin was the relation of 
the anterior pituitary to hexokinase, and that 
glucose was metabolically inert unless it was 
phosphorylated. In the early papers on this 
subject it was brought out that the action of 
insulin was to block the inhibition of the 
hexokinase enzyme system by an anterior pi- 
tuitary hormone, thereby preventing the phos- 
phorylation of glucose, which then, not being 
utilized, accumulates; because the cells are 
without fuel, gluconeogenesis results as well 
as all the characteristic symptomatology of 
diabetes mellitus. Neither insulin nor the ad- 
renocortical hormones were supposed to act 
on the enzyme system hexokinase directly, but 
to act only by blocking or potentiating the 
anterior pituitary hormone action. This view 
is now seriously challenged by the work of 
Levine et al.,*’ who consider that insulin acts 
by facilitating the transfer of glucose and 
galactose across the cell membrane. Stadie’s” 
work is also in line with this point of view. 
Regardless of the eventual outcome as to the 
mechanism of action of insulin, it is impor- 
tant to realize that, following any insult, the 
body response is marked by a very severe 
alteration in the intermediate metabolism of 
proteins, fats and carbohydrates, and that glu- 
coneogenesis is in operation; glucose accumu- 
lates and may spill into the urine. 

Probably the greatest percentage of the 
energy available to the body depends on the 
operation of Krebs’ citric acid cycle. Much 
work, particularly from the laboratories of 
Lipman, Ochoa, Racker, Cori, Lynen and 
many others, has shown that proteins, fats and 
carbohydrates are utilized by this cycle and 
that they all enter as a two-carbon fragment. 
The energy realized in going around the cycle 
is the same regardless of the source of origin 
of the two-carbon fragment. However, the 
origin of these fragments is vastly different 
in terms of their original economic cost to 
produce. For example, to supply a million 
calories of food by sugar requires about 0.15 
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acre, but if this same caloric quantity were 
to be applied in terms of animal protein it 
would require 17 acres for the steers.** 

The foregoing is difficult to keep in mind 
for practical use. It may be helpful, at the 
moment, to make some assumptions by which 
this information can be integrated. Let us 
postulate that in the growth of the fetus from 
conception to parturition the processes build- 
ing up tissue are more efficient than those de- 
grading it. This might be explained when the 
growth hormone of the anterior pituitary 
makes its appearance, for it inhibits the en- 
zyme systems breaking down tissues. In sup- 
port of this statement, one might refer to the 
immaturity in the functional response of the 
kidney of the newborn infant which does not 
acquire the capacity to produce a hypertonic 
urine until sometime after six months of age. 
Up to this time it has no work load and no 
excretion because all fragments are being laid 
down into new tissue. Those enzymes con- 
cerned with building up tissues might be 
called the “builder-uppers”; those degrading 
tissues, the “breaker-downers.” When physi- 
cal maturity is reached, the secretion of 
growth hormone tapers off and these two proc- 
esses come into a dynamic equilibrium. 

Now when an insult like a fracture comes 
along, there follows a hypertrophy of the an- 
terior pituitary and an inhibition of the en- 
zyme systems building up the tissues, but the 
breaker-downers go merrily on. The result is 
a negative nitrogen, phosphorus, sulfur and 
calcium metabolism and all the other changes 
previously described. An excellent experiment 
was performed by Cuthbertson, Shaw and 
Young” to substantiate this concept. They put 
animals into a negative nitrogen balance by 
various types of insult and then gave them 
growth hormone from the anterior pituitary 
of young animals, thereby putting them into 
positive nitrogen balance. This suggests that 
the inhibition of the builder-uppers by hyper- 
trophy of the anterior pituitary in response 
to the insult was now matched by inhibition 
of the breaker-downers (from the anterior 
pituitary extract of young animals) and so 
the animals were in balance. However, if a 
wound were now made, it would be found 
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that the animals in positive nitrogen balance 


did not heal one minute quicker or better than 
the controls which were in strong nitrogen 
negativity. This reaction to injury gradually 
subsides when there is a regression in the an- 
terior pituitary and the adrenal cortex by the 
disappearance of the stimuli which originally 
caused them to increase their functional re- 
sponse. 

In long-standing diseases like tuberculosis 
or myasthenia gravis, these changes do not 
take place, because the body mechanisms ad- 
just to the stimuli or become exhausted. How- 
ever, if a new type of insult comes along to 
which the body is not adjusted, then these 
mechanisms operate. For example, Whipple 
et al.*’ have shown in doubly depleted dogs 
that in every instance in which there was a 
premortal rise in nitrogen excretion, there 
was an associated infection to explain it. The 
vast series of interdependent and interrelated 
processes which are initiated by an insult to 
which the body is not adjusted can, for prac- 
tical purposes, be summarized as follows: 


ANATOMIC ALTERATIONS 
Hypertrophy of the anterior pituitary 
Hypertrophy of the adrenal cortex 
Regression of the lymphoid tissues 
Dissolution of the lymphocytes 
Loss of protein structures 
Loss of fat depots 
Osteoporosis 


FUNCTIONAL DERANGEMENTS 

Negative nitrogen 

phosphorus 

sulfur 

calcium balance 
Inhibition of hexokinase or interference with the 

intracell movement of glucose 

Hyperglycemia 

Glycosuria 

Gluconeogenesis 

Elevation of plasma proteins 

Increased globulin 

Anorexia 

Malaise 

Inhibited lipogenesis 

Inhibition of the osteoblasts 


It has been known for some time that de- 
cubitus ulcers are more common in the earlier 
stages of an illness than in the later stages. In 
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a recent series of 30 cases with spinal cord 
injuries, 23 developed ulcers within the first 
eight weeks, 13 of these 23 developed the ul- 
cers within the first four weeks of injury, and 
of the remaining seven there were four with 
lesions below D,. who did not develop de- 
cubitus ulcers, while the other three developed 
ulcers within 10 weeks of the injury. These 
ulcerations occurred irrespective of the type 
of nursing care. In other conditions, nursing 
problems have always been more troublesome 
during the first weeks in bed as compared to 
several months later, even if bed rest is con- 
tinuous. Some explanation for these experi- 
ences is available from our scheme. In the 
early stages of disease or injury the builder- 
uppers are inhibited; tissues are not regener- 
ated as rapidly as normal and are now more 
vulnerable to the effects of pressure, altered 
circulation, etc. Therefore, ulcers are more 
common early than late. After some 8 to 10 
weeks, adaptation mechanisms are adjusted 
or exhausted, and, at this point, there is a 
dynamic equilibrium between the breakdown 
and the synthesis of tissue. 


Therapeutic Implications 


Acute phase—In view of the alteration in 
metabolism resulting from an insult, it can be 
stated with some assurance that the return to 
a normal metabolic pattern depends on a re- 
turn of normal anterior pituitary and adreno- 
cortical functions. The lapse of time, of the 
order of some weeks depending on the sever- 
ity of the disturbance, would seem to be bene- 
ficial in the over-all reaction, although there 
are some undesirable features. Whether it is 
possible or even wise to attempt to shorten 
this period is questionable. However, after a 
lapse of several weeks, it would seem that the 
sooner the patient is returned to a normal 
physical and psychic environment the more 
rapidly this period will pass. 

Convalescence—In this period, one can 
safely assume that the endocrine response to 
the disabling factor or factors has gradually 
subsided, and those motor pathways and pro- 
prioceptive impulses should now begin to oper- 
ate to a point where the normal environment 
will be real in the full meaning of the word. 
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Under these conditions, every effort should be 
directed toward subsidence of pituitary ac- 
tivity because its return to normal will soon 
be followed by normal function of all other 
organs. When this stage is reached, conva- 
lescence has ended. 

Rehabilitation—A period of rehabilitation 
is now required to restore the muscles as well 
as those mechanical skills involved in a pa- 
tient’s particular occupation. In other words, 
a period in which a routine, both physical and 
mental, to which the patient has been accus- 
tomed, should be established. 

In the convalescence, the return of a posi- 
tive nitrogen balance is due to the regression 
in pituitary function and the associated en- 
docrine changes. In the period of rehabilita- 
tion this return to a normal metabolic pattern 
can be enormously benefitted by a program of 
graduated increasing scale of activities. For 
example, it is commonly assumed that getting 
a patient out of bed and allowing him to ex- 
ercise can put him into a positive nitrogen 
balance. It must be realized that this is not 
necessarily so. The change which results from 
the patient’s taking exercise differs from the 
change which would occur without the exer- 
cise only by the fact that the retention of the 
nitrogen, phosphorus and calcium is going 
into the laying down of new tissue by the 
hypertrophy of the working muscles, and the 
laying down of calcium along the lines of 
stress in bone as a result of the new loads. 
The point is that this type of change would 
occur if the patient had not had an illness or 
injury and merely undertook a physical con- 
ditioning program. In other words, this re- 
tention of nitrogen and calcium is the result 
of quite normal responses of the body to physi- 
cal exercise. 

In the convalescent period the changes are 
due to the return of the pituitary activity to a 
normal pattern. It is impossible to put a post- 
traumatic negative nitrogen balance into posi- 
tive balance by any dietary procedure now 
known, and if the therapy is too energetic and 
too early, it is very easy to see that, instead 
of helping, it will accentuate the increased ac- 
tivity of the pituitary or actually delay its 
return to normal. This brings up the ques- 
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tion—how is the anterior pituitary controlled? 


Mechanism of Control of 
the Anterior Pituitary 


It has been shown, principally by Sayers,*° 
that the mechanism of anterior pituitary con- 
trol, under physiologic conditions, depends on 
the circulating level of the target hormones. 
If the level of the adrenocortical hormone or 
hormones falls, the deficient blood circulating 
through the pituitary will act as a trip to in- 
crease its activity with greater production of 
the hormone by increasing the drive to the 
adrenal cortex. Under pathologic conditions, 
this mechanism is inadequate, and the mecha- 
nism of control, as shown by Long*’ and his 
group, results from the effect of ADRENALIN® 
acting on the pituitary directly without any 
nervous intermediation. This action is a direct 
one. The evidence for this is so convincing 
that some of it might be mentioned. Besides 
functioning when the Adrenalin is applied di- 
rectly to the anterior pituitary, even with all 
nervous connection severed, it has been shown 
that if the anterior pituitary is transferred to 
the eye by a graft and Adrenalin injected into 
the eye, it is possible to recover ACTH from 
the eye. This would seem to establish beyond 
question that the action on the anterior pi- 
tuitary is independent of nervous connections. 

Harris** has much experimental evidence 
to suggest the intimate connections between 
the hypothalamus and the pituitary, and 
Hume** has some evidence for hypothalamic 
influence. However, the practical point, at this 
time, is the control by the circulating level 
of the target hormone and the action of Ad- 
renalin on the anterior pituitary directly. It is 
easy to see from what has been presented that 
the most important consideration is to avoid 
the tripping of the anterior pituitary by Ad- 
renalin. Certainly, only when it subsides will 
a normal metabolic response ensue. 


Summary 


1. The newer concepts in protein metabo- 
lism have profound implications for the un- 
derstanding of the acute phase of disease or 
injury, the period of convalescence and the 
stage of rehabilitation. 


2. There is a dynamic stale of body con- 


stituents in which all organs and tissues are 
constantly being degraded and simultaneously 
synthesized. This process goes on in spite of 
any or all vicissitudes to which the organisms 
may be subjected, and even in an animal 
starving to death. 

3. There is, in the body, a large labile pool 
of metabolic fragments formed by the fats, 
proteins and carbohydrates in the diet, as 
well as by the minerals and vitamins and into 
which is funneled all the materials from the 
degradation of the organs and tissues, which 
goes on continuously. The rebuilding of these 
structures is by or from the supplies in this 
labile pool. 

4. Whole protein contains components or 
organizational factors which are more useful 
to the body than are the constituent parts. It 
has been abundantly established that the oral 
route is by far the preferred route of choice 
for administration, 

5. It has been shown that whenever an ani- 
mal is subjected to an insult to which he is not 
adjusted, there ensues a predictable series of 
changes, some of which are harmful, but 
most of which enormously increase the capac- 
ity to withstand stress of all kinds. The initia- 
tion of this reaction depends basically on the 
tripping of the anterior pituitary by the direct 
action of Adrenalin independent of any or all 
nervous connections. 

6. A working hypothesis has been presented 
that the response to stress gives rise to an in- 
hibition of the enzymes building up tissue with 
the result that catabolism proceeds uninter- 
ruptedly. The negativity of the metabolic bal- 
ance is due to failure to utilize the abundant 
fragments in the pool because of inadequate 
enzyme activity and is not due to a lack of 
nutritional factors or building blocks. 

7. Therapy of the acute phase of disease or 
injury should be masterful inactivity as far as 
is consistent with the handling of the actual 
initiating disturbance. 

Therapy during convalescence should be 
based on the degree of regression in the an- 
terior pituitary and the associated endocrine 
changes. These can be measured roughly by 
return of appetite, gain in weight, etc. 
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The phase of rehabilitation is to exploit the 


normal metabolic responses after these former 


changes have subsided. It is of practical im- 


portance to realize that these three stages of 


disease are characterized by three different 


types of metabolic responses and require three 


different therapeutic approaches. 
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48. DIET OF THE SICK CHILD 


Any attempt to force a sick child to eat is a mistake, and is reasonably 
certain to end in failure. Small drinks and small amounts of tempting food 
offered at frequent intervals: that is the best plan. At first the greatest need 
is for fluids. especially if there is much fever or diarrhoea. The electrolyte 
balance in the body can in general be maintained by supplying salt, and 


lactose, both of which, being 


extra calories can be supplied by glucose or 


added in relatively large quan- 


less sweet to the taste than cane sugar, can be 


often not well tolerated during 


tities to drinks without causing nausea. Fat is 
acute illness, and should be restricted. 

If there is no vomiting and no severe diarrhoea, enough fluid can be 
given by mouth in the form of frequent drinks. A sick child will usually 
take drinks of fresh fruit juice or fruit squash, such as orangeade or lemon- 
ade, also cold barley water with added glucose. Boiled sugar sweets are often 
enjoyed, also jellies, ice-cream, and egg beaten up in skimmed milk. These 
may all be useful as part of the diet. If vomiting is severe and the child can- 
not take anything by mouth, fluids must be given parenterally. In this event 
saline solutions with added glucose, and perhaps protein hydrolysate or 


amino-acid solutions may have to be used. 
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. Tallerman, The diet of the child in illness and 
convalescence, The Practitioner, July 1955, p. 31 





Regional Enteritis: 


Diagnosis and Medical Management 
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BReEGIONAL enteritis, an 
inflammatory disease 
primarily involving the 
distal part of the small 
intestine, presents 
many interesting facets. 
It is not a common dis- 
ease and it is often dif- 
ficult to diagnose. In 
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addition, its course 
may be quite variable 
and it may present 
many complications, locally as well as sys- 
temically. Its cause is not known. Its response 
to treatment is variable. Treatment in itself 
may vary, for patients with this disease may 
be subjected to medical management, surgical 
management or x-ray therapy. 
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Certain cases described in the medical liter- 
ature more than 100 years ago fit the disease 
process that we know today as regional enteri- 
tis. However, it remained for Crohn, Ginz- 
burg and Oppenheimer' to collect a series of 
cases, correlate the clinical, pathologic and 
laboratory findings and, in 1932, to describe 
this disease as an entity. Since then much has 
been written concerning the disease. The most 
recent and thorough study is that of Van Pat- 
ter and his associates” which appeared in 
195-1. In this review of 600 cases the authors 
deal primarily with the pathology of the dis- 
ease and the results of surgical management. 

Regional enteritis may be defined as a dis- 
ease that affects primarily young adults and 
produces a variety of symptoms. Among the 
symptoms may be included malaise, fever, ab- 
dominal cramps, diarrhea (which may be 
bloody or nonbloody), loss of weight, anemia, 
perianal abscesses, fistula in ano, internal fis- 
tula and internal-external fistula. Associated 
with this disease may be an arthritis similar 
to rheumatoid arthritis, skin complications 
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such as erythema nodosum and pyoderma 
gangraenosum, and eye complications such as 
iritis. The disease process usually attacks the 
distal part of the ileum where it may remain 
localized, or it may spread orad or caudad. 
On occasion, it may involve areas of the duo- 
denum, jejunum, or ileum other than the dis- 
tal part of the ileum. At times, the entire small 
intestine may be involved. Rarely, the lesions 
may be localized to the colon. A granulomatous 
process of the stomach has been described” 
and compared to regional enteritis. 

Although the cause is unknown, it is inter- 
esting to mention various causative factors 
that have been considered. Among these are 
viral, bacterial and protozoal agents, as well 
as allergy, trauma and sarcoid. In spite of 
much research, none of these agents has been 
proved to be the causative factor in the pro- 
duction of this disease. 

The primary pathologic process seems to be 
an obstructive lymphedema involving the lym- 
phatics of the submucosa. Consequent on this 
there develop interstitial edema and thicken- 
ing, fibrosis, and eventual ulceration and in- 
flammation of the lining of the small intestine 
as well as marked hypertrophy and inflamma- 
tion of the bowel wall. Most pathologists who 
have studied this disease have been impressed 
by the presence of tubercles which are non- 
caseating and which may occur in any layer 
of the bowel wall but are noted most often in 
the muscularis. 


Clinical Features 


Although it is not always possible to closely 
correlate the pathologic phase of the disease 
as it exists at the moment with the signs and 
symptoms that the patient presents, such an 
effort should probably be made in order to 
clarify our approach to the diagnosis. One may 
consider this disease as exhibiting phases that 
can be described as acute enteritis, ulcerative 
enteritis and hyperplastic enteritis. Early in 
the course of the disease, when it is in the 
stage of acute enteritis, the patient may have 
abdominal pain, nausea, perhaps vomiting, 
and mild diarrhea. Pain may be present in the 
right lower quadrant of the abdomen. It may 
be associated with tenderness to palpation and 
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with muscle spasm in this region. There may 
be low-grade fever. Laboratory studies fre- 
quently disclose leukocytosis. Unless one pays 
attention to the history of diarrhea, one may 
consider acute appendicitis to be present. Such 
a diagnosis is not infrequently made, for it 
has been estimated that approximately 25 per 
cent of patients with regional enteritis have 
undergone abdominal exploration for acute 
appendicitis during the acute phase of the dis- 
ease. Likewise, my colleagues and I have seen 
a diagnosis of ruptured ectopic pregnancy con- 
sidered in a patient who had regional enteritis 
in the acute phase. This phase of the disease 
may be short and may subside completely. 

In many instances, however, the disease 
progresses to the phase of ulcerative enteritis 
and eventually hyperplastic enteritis. When 
ulcerative enteritis has occurred, there is usu- 
ally a history of diarrhea which may be mild 
to severe. Abdominal pain and cramping are 
usually present. In addition, there is loss of 
weight, weakness is complained of, and the 
patient usually has a very poor appetite. The 
diarrhea, when moderate or severe, may oc- 
cur during the night as well as during the day. 
Approximately 15 per cent of these patients 
are said to exhibit blood in the stool during 
the diarrheal phase, but massive bleeding is 
rare. On examination, patients in this phase 
of the disease may present an appearance con- 
sistent with that of anemia of varying degrees 
of severity. In addition, abdominal tenderness 
is frequently present and a mass is often felt 
in the right lower quadrant of the abdomen. 
If loss of weight has been severe and anorexia 
marked, there may be evidence of peripheral 
edema. In this phase of the disease, one may 
see evidence of complications, which may oc- 
cur locally and may consist of fistulas within 
the abdomen or fistulas from the ileum or 
other parts of the small intestine to the ab- 
dominal wall. In addition, peripheral compli- 
cations may develop. such as iritis, arthritis 
and pyoderma gangraenosum, as previously 
mentioned. 

When the disease has persisted long enough 
and attempts at repair have been made, the 
phase of hyperplastic enteritis is entered. It 
may not always be simple to divide the disease 
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into these stages as we have outlined them, 
but it is believed that this approach to the 
problem serves to clarify the thinking on the 
subject. When the bowel wall is thickened by 
the hyperplastic phase of regional enteritis. 


the commonest clinical picture is that of inter- 
mittent incomplete obstruction of the small 
intestine. The patient may complain of rhyth- 
mic cramping. There may be associated nau- 
sea, vomiting and distention with borborygmi 
easily audible, and visible peristalsis may be 
seen easily. In addition, one may palpate a 
mass if the abdomen is not too distended. Oc- 
casionally, when the involved ileal segment 
lies low in the pelvis it forms a mass that may 
be felt bimanually as an extrarectal mass. Usu- 
ally there is constipation, though diarrhea may 
be present. As might be expected, the patient 
has become increasingly debilitated from his 
disease by this time. 

During the ulcerative or hyperplastic phase 
of the disease, laboratory findings that may 
be noted include the following: The total leu- 
kocyte count may be normal or slightly in- 
creased. There is usually an anemia, and this 
is of the hypochromic type. Frequently, there 
is increased sedimentation rate of the erythro- 
cytes. If anorexia has been marked and nutri- 
tion poor, the concentration of total serum 
protein may be diminished. Frequently, the 
prothrombin time is increased. Often values 
for potassium and chloride in the blood are 
decreased. As a general rule, study of the 
stools for ova and parasites gives negative 
results, but excess amounts of fat may be 
present. 

In the majority of instances proctoscopic 
examination reveals a normal mucosa. In al- 
most one-fourth of the patients examined proc- 
toscopically, the mucosa may appear some- 
what reddened and slightly edematous, and 
isolated “punched-out” ulcers may be found. 
In addition, fistula in ano is common and 
when encountered in the presence of diar- 
rheal disease should suggest regional enteritis 
to the examiner. 

Typical findings may be revealed by x-ray 
examination. Usually, roentgenograms of the 
colon are made first, and when reflux has oc- 
curred into the distal part of the ileum the so- 
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called string sign is noted. This consists of a 
narrow thread of barium that has refluxed 
into the greatly thickened distal part of the 
ileum. In addition, there may be a cecal de- 
fect which occurs from pressure of the thick- 
ened terminal portion of the ileum against the 
medial wall of the cecum. On occasion, the 
distal part of the ileum cannot be visualized 
by retrograde flow. When this occurs, the 
small intestine should be examined roentgen- 
ologically if signs of obstruction are not pres- 
ent. This study will, of course, reveal the de- 
fect usually located in the distal part of the 
ileum, but in addition it may reveal skip 
lesions which are separated by varying areas 
of normal small intestine. The skip lesions 
may represent segmental involvement of the 
ileum or jejunum by the same disease process 
as affects the distal part of the ileum. If pres- 
ent, internal fistulas may be demonstrated by 
x-ray examination of the small intestine. 


Treatment 


After the diagnosis has been established, 
the physician is confronted with outlining a 
plan of treatment. Three general methods of 
treatment are currently employed in the man- 
agement of regional enteritis: surgical, medi- 
cal or a combination of x-ray and medical. 

Surgical treatment—One may consider the 
indications for surgical management to exist 
when any of the conditions which follow are 
encountered: (1) obstructive disease, (2) ex- 
tensive stenosing lesion with nutritional de- 
ficiency failing to respond to medical treat- 
ment, (3) presence of fistulas which may be 
ileoileal, ileojejunal, ileocolic, ileovesical or 
enterocutaneous, (4) abscess formation and 
sepsis and (5) perforation with peritonitis. 
Van Patter and associates reported that for 
402 patients who underwent surgical treat- 
ment in the period of 1912 through 1949 there 
Was a recurrence rate of approximately 60 per 
cent. When reoperation was subsequently re- 
quired because of recurrence, the recurrence 
rate for the patients reoperated on was even 
higher. With a recurrence rate of such magni- 
tude, management should probably be more 
conservative. 

Vedical treatment—The following  situa- 
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tions might be considered as indications for 
medical treatment: (1) localized segmental 
involvement, without complications; this will 
include most patients with regional enteritis: 
(2) long-standing low-grade disease process 
with no progression; (3) recurrence after sur- 
gical treatment; (4) extensive involvement, 
with multiple skip areas; and (5) to allow 
the acute phase to subside. In the program of 
medical management, a good dietary intake 
and an adequate plan for rest are of para- 
mount importance. The diet should be high 
in carbohydrate, protein and vitamin content 
and low in residue content. As the patient’s 
appetite improves, the types of food ingested 
can be broadened and the quantity increased. 
It is well to strive for a daily intake of ap- 
proximately 2300 calories during the acute 
phase and it is hoped that this can be in- 
creased to approximately 3500 calories as im- 
provement occurs. During the acute phase of 
the disease, bed rest is imperative. As im- 
provement appears, the patient may be gradu- 
ally allowed some activity. During the hos- 
pitalization period, it is well to require at 
least 12 hours in bed at night and rest periods 
of one to two hours or more each on two oc- 
casions during the day. During the acute phase 
of the disease, because of the presence of ane- 
mia and hypoproteinemia, supplemental blood 
transfusions are indicated. 

Much has been written and said concern- 
ing the use of chemotherapeutic and antibiotic 
agents. As might be expected, all of the sul- 
fonamides and antibiotics have been tried 
during the acute phase. When my colleagues 
and I have undertaken a prolonged medical 
program, we have used salicylazosulfapyridine 
(AZULFIDINE®) in a dosage of 1 to 1.5 gm. 
every three to four hours for two or three 
weeks of each month, giving the patient sev- 
eral such courses of the medication. As im- 
provement appears, the medication may be 
gradually discontinued over a period of time. 
Many antibiotics have been used orally in a 
similar fashion, small amounts being given in 
courses. Of those used, neomycin given in a 
dosage of 250 mg. four to six times daily for 
two or three weeks of each month has seemed 
to be of some help. 
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In the stage of depletion during the acute 
illness, it is necessary to supply vitamins to 
correct any existent deficiency state as well 
as to supply the average daily requirements. 
These may be given parenterally or orally, de- 
pending on the situation at the time. If diar- 
rhea is severe, there is frequently a loss of 
fluid and electrolytes. Clinically, dehydration 
may be evident and there may be decrease of 
the values for plasma chlorides, carbon di- 
oxide and potassium. It is often necessary to 
increase these values by parenteral adminis- 
tration of appropriate substances. Rarely, with 
severe diarrhea, the concentration of blood 
calcium becomes low; as a result, tetany may 
occur. Calcium gluconate may be injected to 
relieve the acute symptoms. The patient may 
then be given 2 drams of calcium lactate four 
times daily and 50,000 units of vitamin D 
twice daily to prevent further recurrence of 
tetany. If intermittent, incomplete intestinal 
obstruction has occurred, decompression by 
means of the Miller-Abbott tube may be in- 
dicated in order to relieve the obstruction and 
prepare the patient for surgical treatment 
should this be considered. 

In the acute phase of the disease, if per- 
foration and peritonitis occur, it is obvious 
that parenteral administration of broad-spec- 
trum antibiotics is indicated. A combination 
frequently used is that of penicillin, 400,000 
units, and dihydrostreptomycin, 0.5 gm., each 
being given intramuscularly every 12 hours. 

As in most other diseases, the use of the 
steroid hormones has been attempted in re- 
gional enteritis. In a previous publication* my 
colleagues and I indicated that we were un- 
able to secure satisfactory objective evidence 
of improvement after treatment with corti- 
cotropin. We studied 12 patients in varying 
stages of the disease for periods ranging from 
weeks to months but were unable to demon- 
strate sustained subjective or objective im- 
provement. Some have used cortisone and cor- 
ticotropin as short-term measures in an effort 
to improve the appetite and general feeling 
of well-being. In such instances, the use of 
these substances is probably justified, if the 
risk assumed in their administration is recog- 
nized. It is our feeling that cortisone or corti- 
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cotropin should not be used in the long-term 


management of patients with regional enteri- 
tis unless the patient has iritis or rheumatoid 
arthritis that requires their use. 

It is well known that 
roentgen therapy has been of value in a vari- 
ety of inflammatory conditions. At times the 
physician is confronted with a patient who has 


X-ray treatment 


failed to respond to medical treatment, or who 
has had surgical resection of the involved seg- 
ment and then has experienced extensive re- 
currence. In such instances my colleagues and 
| have combined a course of deep x-ray ther- 
apy with the medical program. This course of 
therapy has been outlined by Popp, Bargen 
and Dixon’ and consists of irradiation through 
four areas covering the anterior aspect of the 
abdomen. As they describe the procedure, the 
X-rays are generated at 130 kv. and filtered 
with 6 mm, of aluminum as a rule. The output 
is 135 r measured in air. The irradiation is 
repeated at intervals of one month until at 
least three courses of treatment have been 
given. Many patients have received additional 
courses of irradiation, dependent on the clini- 
cal symptoms. The originators of this form of 
treatment have recorded instances in which 
patients have received 7 to 15 such courses 
of irradiation. Experience indicates that this 
form of treatment is best applied during the 
ulcerative phase of the disease, rather than 
in the hyperplastic phase. Of course, the other 
measures of the medical program—diet, rest. 
use of vitamin supplements, transfusions, and 
sulfonamide therapy if used——are continued 


during the period of roentgen therapy. Some 





patients who have received roentgen therapy 
have later had obstruction of the small in- 
testine that has required surgical resection of 
the involved segment. On examination of the 
resected segment we have been impressed by 
the degree of fibrosis and scarification and by 
the extent to which the formation of new blood 
vessels has taken place. On the other hand, 
we have encountered one patient who received 
roentgen therapy for extensive ulcerative re- 
gional enteritis and experienced almost com- 
plete remission of symptoms and who. one 
year later, required removal of a_ polypoid 
lesion of the transverse colon. The operating 
surgeon commented on the almost normal ap- 
pearance of the small intestine at the time of 
operation, 

From the foregoing discussion it is obvious 
that no single therapeutic regimen may be ap- 
plied to all patients with regional enteritis. The 
treatment program to be followed is dictated 
by the clinical condition of the patient at the 
time he is observed and by the phase of the 
disease manifested at that time. 
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[x 1879 Sturge’ reported the occurrence of 
left-sided convulsions in a six and one-half 
year old girl who had a right-sided facial nevus 
as well as a right-sided congenital glaucoma. 
He inferred that the right side of this child’s 
brain was also involved by a nevus. Similar 
cases were subsequently reported,”’* but it was 
not until Webert made a roentgenogram of 
his patient’s skull in 1922 that the typical in- 
tracranial calcifications of this disorder came 
to general attention. Although Weber’ stated 
that he was not the first to note these calci- 
fications, the eponym Sturge-Weber disease 
(or syndrome) became generally accepted. 
Hebold® had demonstrated the calcifications 
pathologically in 1913; his work was followed 
by Krabbe’s clinical and pathologic report 
in 1934.‘ Weber’s roentgenographic demon- 
stration was followed by similar demonstra- 
tions by Dimitri® in 1923 and by Marque” in 
1927, and by another paper by Weber’ in 
1929. In 1935, Moniz and Lima" obtained 
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cerebral angiograms in a case of this syn- 
drome, which demonstrated in vivo the me- 
ningeal angioma postulated by Sturge’ and 
demonstrated by Kalischer,* Cushing* and 
Krabbe.’ Moniz and Lima confirmed Krabbe’s 
observation that the calcification is outside of 
the meningeal angioma and in the substance 
of the cortex. An excellent review of the 
Sturge-Weber syndrome was written by Green 
in 1945,"° 

This syndrome has been assigned many 
names, both eponymic and descriptive. Of the 
former, the names of Sturge, Parkes, Weber, 
Kalischer, Krabbe and Dimitri have been used 
in nearly every possible combination. Berg- 
strand'* was apparently the first to employ the 
term Sturge-Weber disease. Of the descrip- 
tive names, intracranial telangiectasis was first 
used by Sachs'* who, however, was describing 
simple venous angiomas of the cerebral cor- 
tex rather than the syndrome discussed in this 
paper. Lévy"® in 1930 suggested the term cere- 
brocutaneous angiomas; Moniz and Lima” 
employed the term calcified pseudoangiomas 
of the brain; and Green’* used the term en- 
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cephalotrigeminal angiomatosis. Other sug- 
gested names have been benign subcortical 
calcification and nevoid amentia. 

Typically, the following triad of findings is 
present in cases of the Sturge-Weber syn- 
drome: (1) facial 
roentgenologic evidence of intracranial calci- 


nevus vasculosus, (2) 


fication on the same side as the facial nevus. 
and (3) convulsions, which are most frequent- 
ly focal and on the contralateral side of the 
facial nevus. In addition, there may be any of 
the following: atrophy or spasticity of the ex- 
tremities on the contralateral side of the facial 
nevus, vascular changes in the eye on the ipsi- 
lateral side of the facial nevus, hypertrophy of 
the extremities on the ipsilateral side of the 
facial nevus (in those cases in which the nevus 
is widespread and extends to include the ex- 
tremities ), adiposity and mental retardation. 


Case Reports 


We shall report five cases which will illus- 
trate the usual features and some of the varia- 
tions of this syndrome. In two of the cases 
(cases 3 and 4), the syndrome was atypical. 
A facial nevus was not present in case 3, and 
roentgenographic examination did not dis- 
close any evidence of intracranial calcification 
in case 4. 

Case 1—A white female was first seen by 
us in consultation when she was 21 years old, 
because of a large, disfiguring birthmark on 
her face and intra-oral hemorrhage. At birth. 
a purplish-red hemangioma was present over 
the left side of her forehead, left cheek and 
left side of her sternum. The hemangioma had 
gradually increased in size. When she was 12 
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years of age, a rapidly growing portion of the 
angioma had been excised, and, when she was 
21 years of age, an intra-oral portion of the 
hemangioma had been excised because of fre- 
quent hemorrhage in that area. 

She had had her first convulsion when she 





FIGURE 1. Facial hemangioma in case 1. A small heman- 
gioma also was present over the sternum. 


(Figures 1 to 4 are reproduced from Livingston, S.: Diagnosis an 
Treatment of Convulsive Disorders in Children. Springfield, Hlinois 


Charles C Thomas, 1954.) 
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was two years old. This had started on her 
right side, but quickly had spread and become 
generalized. She had continued to have four 
to six similar convulsions weekly. Phenobar- 
bital medication reduced the frequency of sei- 
zures to one to two per month. 

The patient was thin and mentally retarded. 
An extensive cavernous hemangioma was pres- 
ent on the left side of her face, forehead, neck, 
tongue, mouth and sternum (figure 1). Oph- 
thalmologic examination revealed hemangio- 
matous involvement of the left retina, left 
abducens palsy and diminished vision in the 
left eye. Physical examination revealed right- 
sided hemiatrophy, with slight weakness and 
an increase in the reflexes. 

Roentgenograms of the skull showed a left 
occipital calcification which appeared to fol- 
low the convolutions of the cerebral cortex 
(figures 2 and 3). Electro-encephalography 
revealed an abnormal brain wave pattern’with 
a moderate degree of generalized slow wave 
activity. No focal abnormalities were present. 
A cerebral arteriogram failed to reveal vascu- 





FIGURE 2. Postero-anterior roentgenogram of skull show- 
ing left-sided intracranial calcification in case 1. 


March 1956 



























FIGURE 3. Lateral roentgenogram of skull showing calci- 
fication localized in the occipital area in case 1. 


lar communication with the calcified area. Al- 
though the patient was 21 years old, psycho- 
metric examination showed that her mental 
age was about six years. 

Case 2—A white girl, aged eight years. was 
admitted to the neurologic service of the Johns 
Hopkins Hospital because of frequent convul- 
sions. The first convulsion had occurred at the 
age of six months. This seizure had been a 
focal major motor convulsion which had in- 
volved only the left side of the body. She had 
continued to have such seizures off and on. 
and, at the time of her admission to this hos- 
pital, she was having as many as 10 to 15 
seizures daily. All of her seizures were focal 
left-sided convulsions. 

The child was of normal intelligence. A 
faint pink hemangioma was present on the 
right side of the forehead. Examination re- 
vealed generalized left hemiatrophy (figure 4) 
and hemiparesis, with slight spasticity and in- 
creased reflexes on that side. 

Roentgenograms of the skull revealed calci- 
fication in the right occipital area. A cerebral 
angiogram showed abnormal venous drainage 
of the right side of the brain. Return of the 
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dye from this side was through a large vein 
on the left side of the brain. The vascular 
structures were also shifted toward the right 
side, which suggested some degree of atrophy 


on the right side. Electro-encephalographic 
examination demonstrated a moderate degree 
of voltage asymmetry with the lower voltage 
being on the right side. No specific focal signs 
were present. 

Case 3—A two year old white boy was first 
seen in the Epilepsy Clinic of Johns Hopkins 
Hospital because of generalized major motor 
seizures which had started when he was four 
months old. The mother’s pregnancy and the 
child’s birth had been normal. One aunt was 
mentally retarded and had bilateral retinitis 
pigmentosa. 

When the child was first examined at the 
clinic, the only abnormality discovered was a 
heart murmur, which later disappeared. 

At 28 months of age, he did not talk. When 
he was 30 months old, psychometric examina- 
tion revealed a performance level of 12 to 18 
months. His seizures were never completely 
controlled by the administration of phenobar- 
bital and pDILANTIN® sodium. While this ther- 
apy was being used, he continued to have 
spells which lasted for one minute and were 
characterized by staring, deviation of the head 
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FIGURE 4.) Right-sided facial 
atrophy and atrophy of the 
left upper extremity, especial- 
ly the hand, in case 2. Atrophy 
of the left) lower extremity 
also was present. A hemangi- 
oma can be seen on the right 
side of her forehead. 


and eyes to the left, and clonic movements of 
the left arm. 

After 10 years of institutional care, he was 
seen again at the Epilepsy Clinic when he was 
12 years old. At that time, examination re- 
vealed some weakness in the muscles in the 
lower part of the left side of the face. He ap- 
peared to be moderately retarded intellectual- 
ly. A hemangioma or hemiparesis was not 
present, and physical examination did not re- 
veal any other abnormality. Routine roent- 
genographic examination of the skull disclosed 
an area of calcification in the right occipito- 
parietal portion of the cortex which appeared 
to conform to the cortical convolutions. These 
roentgenograms are shown by Ford in the 
third edition of “Diseases of the Nervous Sys- 
tem in Infancy, Childhood and Adolescence.” 
An electro-encephalogram showed a slow wave 
focus in the right occipitoparietal area. 

He has continued to have about five mild 
seizures daily, despite medication. No new 
physical abnormalities have developed. He is 
able to attend classes for retarded children. 
and is living with his mother. Figure 5 shows 
an infrared photograph of his face at 17 years 
of age, and figures 6 and 7 show the intra- 
cranial calcification at that age. 

Case 4—A three year old boy was first seen 
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FIGURE 5. Infrared photograph of patient in case 3 at 17 
years of age. No hemangioma is present. 


in 1939 because of a generalized convulsion. 
At birth, an extensive hemangioma covered 
the right side of his face. Onset of convulsions 
was at three years of age. They always have 
been generalized, but they often have been 
followed by a temporary left hemiparesis. An- 
ticonvulsant medication has not controlled the 
convulsions completely, but many of them 
have been aborted to a right-sided headache 
followed by a temporary palsy of the left side 
of the face. 

When the patient was 17 years old, he was 
poorly developed and of limited intelligence. 
A hemangioma was present on the right side 
of his face, and extended onto the left side of 
his forehead, and the right side of his hard 
palate and neck. A small angioma was present 
over his sternum. Examination of the right 
eye revealed slight retinal atrophy and reduced 
vision, but did not disclose any definite an- 
giomatous involvement. Hemiatrophy was not 
present, but the patient limped slightly with 
his left leg. The tendon reflexes on the left 
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FIGURE 6. Postero-anterior roentgenogram of skull show- 
ing calcification on the right side in case 3. 





Lateral roentgenogram showing calcification 
localized in the occipital area in case 3. The typical ap- 
pearance of the calcification is shown especially well in 
this roentgenogram. 


FIGURE 7. 





> 

: 
FIGURE 8. Photograph of patient in case 4 at three and a 
half years. The facial hemangioma can be seen, but the 
angioma over the sternum is not shown clearly. Roent- 
genographic examination did not reveal any evidence of 
intracranial calcification in this case. 
(Ford, F. R.: Diseases of the Nervous System in Infancy, Child 


hood and Adolescence. Ed. 3. Springfield, Hlinois, Charles C Thomas, 
1952.) 
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side were slightly increased, and an extensor 
plantar response was obtained on this side. 

Repeated roentgenographic examination did 
not show any evidence of intracranial calei- 
fication. Venous lakes were observed in both 
parietal bones. These were more prominent on 
the left side. 

When this paper was written, the patient 
was taking phenobarbital and Dilantin sodi- 
um, and the convulsions were occurring infre- 
quently. He was able to do unskilled work as 
a truck driver’s assistant. 

Figures 8 and 9 show the facial hemangioma 
when the patient was three and a half and 13 
years of age. 

Case 5——The patient in this case was a 
white boy, aged two years, who was not seen 
at the Johns Hopkins Hospital until autopsy 
was performed. He was said to have had a 
series of “staring spells” when he was about 
a year and a half old. No record of treatment 
is available, but the spells never had recurred. 
No tonic-clonic seizures had been reported. 

When he was two years old, he had a re- 
spiratory infection which was associated with 
fever and a severe cough. The cough con- 
tinued, and, two weeks after the onset of the 
illness, a generalized tonic-clonic convulsion 
occurred suddenly. He was admitted to an- 
other hospital. At that time, he had a tempera- 
ture of 104° F., mottled skin, stiff neck, clonic 
movements of the arms and legs, and reddened 
eardrums. A port-wine mark was present on 
the left side of his face. No record is available 
regarding the presence or absence of ocular 
involvement. 

A lumbar puncture produced clear fluid. The 
result of a second puncture was recorded as a 
“bloody tap.” He was treated with antibiotics. 
oxygen and digitalis. His temperature in- 
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creased to a maximum of 107.8° F. Convul- 
sions were controlled with paraldehyde and 
ether. He died of respiratory failure on the 
day after he was admitted to the hospital. 
Autopsy disclosed a subarachnoid hemor- 


FIGURE 9. Appearance of the facial hemangioma when 
the patient in case 4 was 13 years old. At that time, 
roentgenographic examination did not disclose any evi- 
dence of intracranial calcification. 
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rhage which apparently had originated from a 
meningeal angioma over the left occipito- 
temporal area. Postmortem roentgenographic 
examination of the skull revealed calcification 
in the left occipital lobe. 

Microscopic examination of sections of the 
involved portion of the brain by Dr. D. B. 
Clark revealed that the leptomeninges were 
crowded with vascular spaces which contained 
blood. These spaces were about the size of 
small veins. They were thin-walled and were 
supported by a delicate reticulum. They over- 
lapped one another in several layers. The gray 
and white matter of the involved lobes con- 
tained large numbers of smaller vessels which 
resembled capillaries and tiny venules but the 
angioma itself apparently had not penetrated 
the brain. 


Throughout the involved portion of the 
brain, there were scattered laminated granules 
of calcium, which were irregular in outline 
and about the size of capillaries. In a few 
places, the granules surrounded a_ vascular 
lumen, but most of them were independent of 
vessels. In some places, they were so abundant 
and confluent that nothing remained of the 
normal brain structure. Gliosis was evident 
about such areas. These calcium deposits oc- 
curred in two zones of the cortex: (1) the 
second layer of the cortex, and (2) the fourth 
and fifth layers of the cortex. 

Examination of sections stained with von 
Kossa’s stain revealed that the deposits con- 
sisted of calcium. The use of special stains for 
iron did not reveal any macrophages that con- 
tained hemosiderin or any deposits of iron 





FIGURE 10. Photomicrograph of portion of occipital cortex showing calcium deposits and meningeal 
angioma in case 5. The calcification is in the substance of the cortex, and the angioma is limited to 
the meninges and does not contain any calcium. A. Meningeal angioma. B. Calcium deposits in 
second layer of cortex. C. Calcium deposits in fourth and fifth layers of cortex. D. Dilated blood 
vessels. (Hematoxylin and eosin stain; x 10.) 


(This illustration is reproduced through the courtesy of Dr. David B. Clark.) 
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suggestive of old hemorrhage. Figure 10 is a 
photomicrograph of the involved portion of 
the cerebral cortex. 


Comment 


The presence of a vascular nevus (nevus 
flammeus or port-wine stain) on the face al- 
ways should suggest the possibility of the 
Sturge-Weber syndrome. Typically, in cases of 
this syndrome, the nevus is situated along the 
distribution of the first and second branches 
of the trigeminal nerve, and it usually is uni- 
lateral, although bilateral nevi have been re- 
ported." In some cases the nevus may extend 
over large areas of the body, but it usually 
stops at about the midline.* The nevus is gen- 
erally present at birth. It may be so pale as to 
be overlooked, or a nevus may not be present 
(figure 5). 

The calcifications associated with this syn- 
drome are usually localized in the occipital 
area, but may be more extensive. They have 
a typical configuration of double lines of ra- 
diopacity following the convolutions of the 
cortex (figures 2, 3, 6 and 7). The calcium is 
deposited within the substance of the cortex, 
and is not within the overlying angioma of 
the meninges (figure 10). This location has 
been demonstrated on postmortem examina- 
tion®* and by cerebral angiography,"’ and 
was confirmed in our cases 1, 2 and 5. Similar 
appearing calcifications have been observed 
following cerebral trauma and partial interfer- 
ence with the blood supply of the cortex.'* 
The pathogenesis of the calcifications observed 
in the Sturge-Weber syndrome is still an un- 
solved problem. The absence of any evidence 
of hemorrhage into the cortex in case 5 sug- 
gests that the calcium deposits are not in areas 
of multiple microscopic hematomas. 

In some instances, roentgenologic evidence 
of calcification may not be present, as in case 
4, and one case reported by Hamerlinck, Myle 
and van Bogaert.'® However, it is possible that 
microscopic calcification could have been 
present in these cases as in the cases reported 
by Alexander and Woodhall’® and by Lichten- 
stein and Lev.*° The cases reported by these 
workers were not cases of the Sturge-Weber 
syndrome, but microscopic examination dem- 
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onstrated calcification which was not revealed 
by roentgenographic examination and which 
conformed to the description of Kalischer* 
and Krabbe.‘ 

In addition to the cases cited, calcifications 
similar to those seen in the Sturge-Weber syn- 
drome were observed by Greig*' in a case of 
convulsions and adenoma sebaceum of the 
face without a hemangioma, and by Merritt, 
Faber and Bruch** in cases of convulsions and 
progressive facial atrophy without a heman- 
gioma. Geyelin and Penfield*’ reported cases 
of a familial condition with multiple calcifica- 
tions of the cerebral cortex but without any 
skin lesions. Heuyer and Vogt"* reported a 
case which was similar to our case 3, but the 
calcifications were less typical. These cases 
may represent variations of the Sturge-Weber 
syndrome or they may represent separate dis- 
ease entities. 

Other conditions can cause the association 
of intracranial calcification with convulsions.*° 
Intracranial calcifications have been observed 
inside of various tumors and vascular abnor- 
malities, in the walls of old abscesses and 
tuberculomas, and in toxoplasmosis, cysticer- 
cosis, echinococciasis, etc. Calcified areas in 
association with adenoma sebaceum of the 
face are seen in tuberous sclerosis. With the 
exception of the case reported by Greig,*' they 
have an appearance entirely different from 
those of the Sturge-Weber syndrome. 

Eye involvement in this syndrome may or 
may not be present. In addition to involve- 
ment of the eye by the facial angioma, glau- 
coma may occur, and heterochromia of the 
iris has been observed.'® The eye changes as- 
sociated with the Sturge-Weber syndrome have 
been discussed in detail by Walsh.*° 

Peripheral neurologic changes may be pres- 
ent, and usually consist of spasticity or hemi- 
plegia of some degree on the side opposite 
the nevus. Hemiatrophy may be present on 
this side. When the nevus is extensive and 
spreads to involve the extremities, there may 
be hypertrophy of the involved limb. Mental 
retardation is common in this syndrome, but 
is not necessarily present. The degree of re- 
tardation probably depends on the extent of 
the cerebral lesions and on the frequency and 
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TABLE 1 


MANIFESTATIONS IN Five CAsEs OF STURGE-WEBER SYNDROME 




















MANIFESTATIONS CASE | | CASE 2 CASE 3 | CASE 4 | CASE 5 
Convulsions + a 4. | Ai | re 
Angioma of face -|- + 0 a | rs 
Typical intracranial calcification + + 4. | 0 | fe 
Contalenerel hemiatrophy + 1. | 0 | 0 
Hypertrophy of ipsilateral limb 0 ; 0 0 | 0 | 0 
Contralateral spasticity -f a + 0 4. | ? 
Ocular involvement + 0 : 0 | ry | 2. 
Obesity 7 0 0 | 0 | o | 0 
Mental retardation +} 0 | ah | + ? 
Intracranial hemorrhage 0 | 0 0 0 aL 
severity of the convulsions. Obesity has been drome: (1) facial nevus vasculosus, (2) 


described as a part of the syndrome, but was 
not present in any of our cases. 

Treatment of the Sturge-Weber syndrome 
consists primarily of an attempt to control 
the seizures, which are usually quite resist- 
ant to the anticonvulsant drugs. In preadoles- 
cent children we have found bromides and 
phenobarbital to be the most effective medi- 
cation. The use of bromides is limited in older 
patients by the frequency of acneform rashes. 
Our methods of drug therapy have been de- 
scribed elsewhere.*’ Surgical extirpation of 
the diseased cortex or deep x-ray therapy has 
been tried in sporadic cases with variable re- 
sults.*:*":** Partial excision of the facial he- 
mangioma may be indicated in certain cases 
because of frequent hemorrhage or rapid ex- 
tension (case 1). If glaucoma is present, ap- 
propriate treatment should be instituted. 

The prognosis of this syndrome is generally 
unfavorable. The convulsions are very difficult 
to control. In addition, mental retardation 
which often accompanies the syndrome may 
be increased by frequent and severe convul- 
sions. The possibility of cerebral hemorrhage 
must be considered;* this was the cause of 
death of the patient in case 5. 


Summary 


Typically, the following triad of findings 
is present in cases of the Sturge-Weber syn- 
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roentgenologic evidence of intracranial calci- 
fication on the same side as the facial nevus, 
and (3) convulsions, which are most often 
focal and on the same side as the facial nevus. 

Convulsions appear to be a constant finding 
in cases of this syndrome, but neither a facial 
nevus nor intracranial calcification need be 
present. Convulsions were present in all of the 
five cases that we have reported and in 10 ad- 
ditional cases which were observed in the Epi- 
lepsy Clinic. A review of the literature has 
failed to reveal any report of a case of this 
syndrome in which convulsions were not pres- 
ent. It is possible that this syndrome might 
have occurred without convulsions but that 
the patient was not observed by a physician. 

A facial nevus was not present in one of our 
cases (case 3). In this case, the patient was 
followed in the Epilepsy Clinic from the time 
he was two years old until he was 17 years 
old, and the absence of the facial nevus was 
confirmed by infrared photography (figure 5). 
Right-sided convulsions were present in this 
case, and intracranial calcifications were lo- 
calized in the right occipital area. These calci- 
fications were disclosed by routine roentgen- 
ographic examination of the skull, which we 
perform in all cases of convulsions. This find- 
ing demonstrates the value of such examina- 
tion in all cases of this type. 

A typical facial nevus and convulsions were 
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. oer ' 
present in case 4, Roentgenographic examina- 


tion of the skull has been performed on numer- 
ous occasions from the time the patient was 
three years old until he was 18 years old. but 
it never has revealed any evidence of intra- 
cranial calcification. It is possible that intra- 
cranial calcification is present but that it is 
not demonstrable with the present technic. 

It would seem that patients with the Sturge- 
Weber syndrome should be predisposed to 
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Clinical Consideration of 


Ovarian Cysts 


CLYDE L. RANDALL* 


University of Buffalo School of Medicine, Buffalo 


Topay, removal of the 
ovary involves prac- 
tically no risk to the 
patient, and the proce- 
dure usually requires 
but the simplest of sur- 
gical technics. A glance 
at the current litera- 
ture, however, indi- 
cates much regarding 
the performance of 


CLYDE L. RANDALL 


oophorectomy that is 

still a matter of controversy. While surgeons 
no longer ask how the ovary should be re- 
moved, many are rightfully asking when 
oophorectomy is indicated. 

Indications were no problem when the risk 
of the operation was’ justified by tumors so 
large as to cause the patient evident distress. 
Now, however, one is frequently obliged to 
decide whether enlargement is sufficient to in- 
dicate a pathologic lesion rather than dysfunc- 
tion when suspected dysfunction indicates re- 
section, and to decide when, if ever, removal 
of normal ovaries seems justified. 


*Professor of Obstetrics and Gynecology, University of Buffalo School 
of Medicine, Buffalo, New York. 
Presented before the fortieth annual Assembly of the Interstate Post- 


gtaduate Medical Association at Milwaukee. 


March 1956 





General Considerations 


Tumor--When enlargement of the ovary is 
evident on examination, the patient’s age must 
be taken into consideration, for dysfunctional 
enlargements are not likely in older women 
and certainly are not to be expected after the 
menopause. When the woman is younger, dys- 
functional enlargements of the ovary are like- 
ly to be found when menstrual irregularities 
are reported, and the tendency for such non- 
neoplastic cystic ovaries to undergo sponta- 
neous regression is well known. Re-examina- 
tion after a few weeks is usually advisable 
before making a decision as to the probable 
nature of smaller tumors. 

As a rule, when cystic-feeling ovaries no 
larger than 5 or 6 cm. in diameter are first 
discovered in a patient less than 40 years of 
age, we think they should be regarded as dys- 
functional until additional observation indi- 
cates a true neoplasm. Even in younger wom- 
en, when ovarian enlargement is progressive 
or has been observed to persist throughout 
several menstrual cycles, the presence of a 
true neoplasm should be suspected. We believe 
laparotomy is indicated whenever neoplastic 
enlargement of the ovary is evident. 

Careful palpation of the ovaries is particu- 
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larly important in older women when atrophic 


changes often make the ovaries difficult to out- 
line. In older women, particularly after the 
menopause, any distinctly rounded, firm or 
elastic-feeling ovary, even as large as a golf 
ball, should be regarded with apprehension. 
Careful re-examination under anesthesia is ad- 
visable, with the patient properly prepared, 
and laparotomy is indicated if the impression 
of appreciable ovarian enlargement seems con- 
firmed by examination under anesthesia. 

Pain-—TVhe ovary is occasionally responsi- 
ble for the development of signs of an acute 
abdomen. During the postovulatory phase of 
the menstrual cycle, a hemorrhagic cystic cor- 
pus luteum may occasionally rupture, with 
considerable and possibly continued bleeding. 
Most frequently, this syndrome is observed in 
nurses and in doctors’ wives, patients who 
might be expected to report the occurrence of 
pain very soon after its onset. It is well to 
remember that the pain of such ovarian hem- 
orrhage will usually disappear more rapidly 
than will the discomforts incident to a lapa- 
rotomy, and, if the presence of a hemorrhagic 
ovary is suspected, we believe laparotomy is 
indicated only when there is considerable 
doubt as to the diagnosis. 

The pain developing after torsion of one of 
the adnexa or a pedunculated tumor fortu- 
nately occurs in a patient whose tumor is usu- 
ally evident on examination. Discovery of the 
mass and signs of peritoneal irritation vir- 
tually confirm the diagnosis and indicate oper- 
ation. Added hours may only increase the de- 
gree of hemorrhagic infarction, and, since 
necrotic surfaces of the tumor would rapidly 
be walled off by adhering loops of bowel, it 
is generally believed that a twisted cyst should 
be regarded as an emergency and that lapa- 
rotomy should be performed without delay. 

The complaint of chronic or recurring pain 
often fails to be explained by the physical find- 
ings. Many of the allegedly unnecessary lapa- 
rotomies are performed when surgeons are 
willing to operate because the patient com- 
plains of pain, even when the physical find- 
ings do not suggest an explanation for the dis- 
tress reported. When examination discloses no 
localized tenderness, and when there are no 
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findings to suggest distention or peritoneal ir- 
ritation, we feel that the history of chronic 
recurring pain should not often be regarded 
as an indication for pelvic laparotomy. 

Solid tumors of the ovary have been re- 
ported to produce unexplained pelvic pain. 
Published statements indicate that unexplained 
pain in the pelvis of a woman over 50 years 
of age might well be regarded as evidence of 
a malignant tumor of the ovary unless lapa- 
rotomy proves otherwise. We have occasionally 
noted that pain was a complaint of the patient 
with even small solid tumors of the ovary, and 
pain has certainly been the predominant com- 
plaint of an occasional patient with a solid 
type of ovarian carcinoma. On the other hand, 
we have not been impressed by the likelihood 
that chronically recurring pain in the pelvis 
is due to an early, not clinically evident, neo- 
plasm of the ovary. 

One must watch for the unhappy, tense or 
“worn-out” girl who is seeking refuge in dis- 
ability. Careful examination of the patient is 
always indicated, and often reveals tender- 
ness beneath the trigone, in a thickened utero- 
sacral ligament, or an ovary prolapsed into 
the cul-de-sac, which would suggest a cause 
other than enlargement of the ovary to ac- 
count for the patient’s complaint. 

Dysfunction—While we do not believe that 
the resection of the non-neoplastic type of 
cystic ovaries is advisable when the patient 
complains only of pain, we do believe there 
are complaints which do justify laparotomy 
for resection of the dysfunctionally enlarged 
ovary. When the clinical criteria of certain 
types of dysfunction seem satisfied, we expect 
the splitting, wedging or resection of cystic 
ovaries to prove beneficial. 

Occasionally, a polycystic ovary will be 
found in the juvenile bleeder menstruating ex- 
cessively in her early teens. Usually, such 
menorrhagia accompanies the anovular cycles. 
and a curettage followed by cyclically given 
progesterone should prove effective. In older 
women who complain of frequent and pro- 
longed irregular bleeding, whose ovaries seem 
large on examination, and in whom laparotomy 
reveals multiple follicular or retention cysts 
of varying size, the effectiveness of a wedge 
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resection of the ovaries has been reported in 
a number of cases. Ovarian resection in such 
instances should not be confused with man- 
agement of the typical Stein-Leventhal syn- 
drome in which multiple follicular cysts are 
uniformly smaller and the patient is more 
likely to complain of amenorrhea or oligo- 
menorrhea, and often of infertility and possi- 
bly hirsutism. The enlarged, firm ovaries of 
the Stein-Leventhal syndrome are usually pal- 
pable, and the discovery of endometrial hyper- 
plasia practically confirms the diagnosis. 
Adenocarcinoma of the endometrium has oc- 
casionally been observed in women under 40 
years of age, whose history and ovarian tumors 
seemed a typical example of the Stein-Lev- 
enthal syndrome. With such possibilities in 
mind, the advisability of interrupting the un- 
opposed estrogenic stimulation of this syn- 
drome is obvious, and it seems evident that 
one should not permit the action of estrogen 
alone to continue indefinitely. 


Resection or Oophorectomy? 


Dysfunction—In many instances, although 
we consider resection of ovarian tissue advis- 
able, we do not believe that oophorectomy is 
indicated. Certainly, ovarian removal is un- 
necessary in the treatment of dysfunctional 
ovarian cysts, and we feel that tissue commit- 
tees should question the removal of ovaries 
when only dysfunctional changes are evident. 
However, we can no longer say that resection 
of the ovary or removal of normal tissue is 
not justified, for, when the criteria indicating 
the types of ovarian dysfunction previously 
noted seem to have been taken into account, 
wedging or resection seems effective. 
Apparent involvement of an ovary in the 
hemorrhagic distortion of an ectopic preg- 
nancy too frequently results in removal of the 
ovary. We feel that too often little attempt is 
made to preserve the ovary under such cir- 
cumstances. The operation can be performed 
more rapidly when the pedicle is clamped and 
the entire hemorrhagic mass is removed, but 
the pathologist usually finds good-looking 
ovarian tissue buried within an organized clot 
and a distorted tube; then it becomes evident 
that the ovary need not have been removed. 
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The bilateral enlargement of ovaries by 
thin-walled cystomas in a patient with a his- 
tory of recent menstrual irregularity should 
at least suggest the possibility of lutein cysts 
accompanying a hydatidiform mole. Even the 
occasional occurrence of such an unusual 
pathologic lesion continues to justify careful 
re-examination of the pelvis under anesthesia, 
and usually a curettage before a laparotomy. 
Rarely will such ovaries be removed if the 
possible presence of a hydatidiform mole is 
considered when bilateral cystomas are dis- 
covered at laparotomy. 

Endometriosis—In our experience, the 
ovarian tumor for which operation most fre- 
quently is performed is the chocolate cyst 
associated with endometriosis. Surgeons al- 
ways seem to remember that castration cures 
endometriosis, but we have found that castra- 
tion is rarely necessary in the management of 
this quite unpredictable disease. More con- 
servative measures are often effective for the 
reason that grossly appreciable endometriosis 
usually represents a lesion that has been de- 
veloping slowly for several years, and new 
foci of endometriosis are not likely to develop 
in portions of the ovary not grossly involved 
at the time of an initial operation once the 
affected portions have been excised. When 
operation for endometriosis seems advisable, 
however, we do feel that bisection of an un- 
involved looking ovary is indicated and that 
resection rather than removal of an involved 
ovary should be the rule. 

Some of the rarer lesions of endometriosis, 
particularly those involving the bowel or uri- 
nary tract, suggest the ease of castration rather 
than the operation necessary to resect an en- 
dometrioma from the rectosigmoid, rectovagi- 
nal septum or bladder wall. Particularly in 
younger women, however, an initial resection 
of the endometrioma may be preferable to cas- 
tration. Moreover, it is occasionally necessary 
to expose surgically a lesion of the rectosig- 
moid or ileum before its true nature can be 
determined, and in such cases we think it is 
usually better to remove the lesion than to con- 
trol the disease by oophorectomy. 

In the usual management of endometriosis, 
when the patient is younger, we think that re- 
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section of appreciable chocolate cysts rather 


than removal of the ovaries, and a presacral 
nerve resection, when the patient gives a his- 
tory of acquired dysmenorrhea, will usually 
give good results. It must be admitted, how- 
ever, that we feel ovarian removal is rarely 
necessary or the best management for the 
woman with endometriosis, chiefly because the 
disease is unpredictable and recurrence or 
progression may not occur. 

Benign neoplasms—-How extensive should 
operation be when a true neoplasm, a dermoid, 
a cystadenoma or one of the rarer but benign- 
looking neoplasms has replaced an ovary? 
Two possibilities should always be considered. 
First, one should decide when it would be per- 
missible to attempt resection of the neoplasm 
from the ovary, saving any portions of ovari- 
an tissues which seem uninvolved and adja- 
cent to a blood supply, and second, when to 
remove both ovaries because of the probabil- 
ity of the bilateral occurrence of the tumor 
and eventual involvement of the other ovary. 

When one ovary has previously been re- 
moved, and laparotomy is again indicated for 
enlargement of the remaining ovary, the sur- 
geon usually makes an attempt. or at least 
considers an attempt, to save a part of the 
remaining ovary. Since it always is possible 
that some pathologic lesion may develop in 
a remaining ovary, is it not evident that sur- 
geons always should make the same effort to 
save a portion of an initially involved ovary 
as they do to save part of a remaining ovary? 

Oophorectomy can be accomplished quick- 
ly, but ovarian resection takes longer, and 
does not appear to be as surgically neat a pro- 
cedure as seems apparent when oophorectomy 
is performed. Nevertheless, a cyst so large that 
it seems to have replaced the ovary will some- 
times be found to permit excision of the neo- 
plasm with preservation of considerable ovari- 
an tissue. The best management undoubtedly 
requires prompt recognition of the type of 
cystoma, plus knowledge of the potentialities 
of the neoplasm, as regards both (1) the 
chances of bilateral occurrence and (2) the 
possibility that the growth is malignant. 

The incidence of bilateral occurrence of be- 
nign cystomas in two series of cases, with more 
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than 100 cases in each series,'* varies from 
10 to 12 per cent for dermoid cysts, 6 to 9 per 
cent for simple cystomas, 12 to 18 per cent 
for serous cystadenomas, and 7 to 9 per cent 
for pseudomucinous cystadenomas. 

Current concepts regarding the pathogenesis 
of ovarian neoplasms tempt one to presume 
that by the time a cystoma large enough to in. 
dicate laparotomy has developed in one ovary, 
it is unlikely that a similar neoplasm will de- 
velop in the opposite ovary, if it shows no evi- 
dence of neoplasia on bisection. Though one 
cystoma often appears larger than the other, 
we believe that in cases of bilateral occurrence 
both ovaries usually will show a clinically ap- 
preciable degree of involvement at the same 
time. After removal of one ovary, because of 
a benign cystoma, we have to date observed 
the development of a neoplasm in the other 
ovary (when it had been preserved) in only 
four instances among more than 200 such 
cases each followed longer than five years. 

It seems likely, therefore, that whenever a 
benign-appearing cystoma seems unilateral, the 
chance of bilateral occurrence does require 
careful inspection, palpation and bisection of 
the opposite ovary. We do not believe, how- 
ever, that such an “other ovary” need be re- 
moved, if it appears entirely normal, since the 
chance of its involvement at a later date is in 
all probability less than 3 per cent. 

When a cystoma appears to be a typical 
chocolate cyst, we think it is now generally 
agreed that the chocolate contents do not con- 
tain viable cells that would be likely to be- 
come implanted if the contents were spilled 
onto the pelvic peritoneum. One need not con- 
sider oophorectomy rather than resection in 
order to avoid the probability of such spillage. 
We also believe dermoids can usually be re- 
sected from the ovary, for we have not noted 
so-called sterile peritonitis as a result of the 
spillage of the contents of a dermoid onto 
adjacent viscera. Moreover, our follow-up 
studies to date suggest that the danger of 
peritoneal implantation from a papillary cys- 
tadenoma inadvertently opened at operation 
appears to have been overemphasized. Par- 
ticularly when a cystoma involves only one 
ovary, we have not noted widespread _peri- 
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toneal implantation or the accumulation of 
free fluid following the accidental spillage of 
the contents of a benign cystoma into the ab- 
dominal cavity. Even when the lining of the 
opened cyst appeared grossly papillary, but 
later proved to be histologically benign, if ex- 
tension through the capsule of the tumor and 
implantation onto pelvic peritoneum had not 
occurred spontaneously before operation, re- 
currence has not been observed as the result 
of spilling of the contents of a benign cys- 
toma. We have seen the postoperative occur- 
rence of the dreaded pseudomyxoma peritonaei 
but only in cases in which papillary implanta- 
tion outside the capsule of the cystoma was 
evident the first time the abdomen was opened. 

When ovarian cystomas are bilateral, how- 
ever, the possibilities of malignancy are great- 
er. Even if there should be no evidence of im- 
plantation outside the ovarian capsule when 
the abdomen is opened, particularly in older 
women, we feel it is advisable to make an at- 
tempt to remove bilateral cystadenomas with- 
out rupture of their capsules or spillage of 
their contents. 

Neoplasms of a questionable nature—Sus- 
picion that an ovarian neoplasm is one of the 
rarer, perhaps functioning, tumors excites 
one’s efforts to exercise good judgment from 
the moment the growth is first discovered. At 
operation, if there is any question regarding 
the nature of an ovarian neoplasm, one should 
call the pathologist or a particularly interested 
colleague to the side of the table for diagnos- 
tic help. The extent of the operation advisable 
when one of the unusual types of ovarian 
tumors is discovered certainly permits of no 
generalization. Even the histologic appear- 
ance of a granulosa cell tumor often fails to 
provide a reliable estimate of the subsequent 
clinical course. The histologically malignant- 
looking granulosa cell carcinoma may recur 
only locally, whereas other neoplasms con- 
sidered benign may recur years after removal 
of the primary cystoma. The possibility of an 
increased risk of endometrial carcinoma in 
patients with estrogen-producing tumors, how- 
ever, seems to warrant considering hysterec- 
tomy on a prophylactic basis, regardless of 
whether or not the opposite ovary is to be pre- 
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served. Unless the woman is young, and pres- 
ervation of the possibilities of childbearing 
seems particularly important, whenever a 
granulosa cell tumor is discovered, we believe 
it is as reasonable to remove her uterus as it 
is to remove the other ovary. 

There will always be differences of opinion 
regarding the management of younger women 
when a dysgerminoma or teratoma seems lim- 
ited to one ovary. Unfortunately, such neo- 
plasms as sarcomas, mesonephromas and em- 
bryonic types of teratomas are often observed 
in adolescent girls and in relatively young 
women. No definite rules can be made in re- 
gard to the management of such tumors, and 
when the growth seems well encapsulated or 
appears pedunculated, we do not feel the sur- 
geon should be criticized for conservative 
management. The most radical resection may 
fail to prevent recurrence and death from 
malignancy, whereas removal of only the in- 
volved ovary is sometimes followed by a com- 
pletely benign course. 

Malignant neoplasms—All will probably 
agree that both ovaries and the uterus should 
be removed in all cases of carcinoma of the 
ovary. Circumstances vary, however, and oc- 
casionally it may seem desirable to preserve 
the uterus as a point from which residual pel- 
vic foci of ovarian carcinoma can be effec- 
tively irradiated. This management seems to 
have received little consideration in America, 
but its effectiveness at Stockholm has been 
reported by Kottmaier.” Several reports indi- 
cate that approximately 40 per cent of ovari- 
an neoplasms developing after 50 years of age 
will at operation prove to be benign. Since 
even ascites may be noted in association with 
a benign ovarian cystoma, we believe preoper- 
ative irradiation is not advisable until the 
character of the tumor has been determined. 

When the presence of a malignant tumor 
of the ovary is suspected, the discovery of 
peritoneal implantation and ascites at opera- 
tion does not contraindicate attempts to re- 
move the primary mass. Even when extensive 
growth replaces both ovaries, if lines of cleav- 
age can be found between tumor and adja- 
cent loops of bowel, the mass can usually be 
removed. Whether removal of the primary 
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growth is accomplished or not, and even 


though the omentum may not seem to be in- 
volved at the time, we feel it should be re- 
moved as a palliative measure. By abandoning 
the usual technics of removing the adnexa, 
time and blood occasionally can be spared by 
a retroperitoneal approach along the iliac ves- 
sels and ureters. Such dissection often permits 
removal of the uterus, parametrium, tumor 
and adjacent peritoneum in one mass. Exen- 
teration has taught surgeons that peritoneali- 
zation of the pelvis will occur rapidly. When 
the rectosigmoid is involved, its addition to 
the resected mass and a colostomy sometimes 
increase palliation. 

The possibilities of irradiation prior to an 
attempt at definitive operation also seem to 
justify further investigation. Should an  ap- 
parently inoperable mass eventually seem to 
become operable following irradiation, we be- 
lieve that another attempt at its removal is 
indicated. Likewise, when the patient’s gen- 
eral condition permits, another operation 
months after initial oophorectomy and irradia- 
tion may occasionally prove of benefit. Tumor 
masses proliferating along parietal peritoneum 
may be peeled out of the pelvis as portions of 
the peritoneum are removed. Javert’s' find- 
ings indicate that the regional lymph nodes 
will often be involved, but. in view of the 
probability of recurrences within the abdo- 
men and above the diaphragm, an adequate 
dissection of pelvic lymphatics does not seem 
likely to improve palliation or add appreciably 
to the patient’s chances of a long life. 

Occasionally, the surgical procedure may 
have been completed before the malignant 
character of an ovarian tumor was recognized. 
When the diagnosis of carcinoma of the ovary 
is a surprise and only one ovary has been re- 
moved, adequate operation should not be de- 
layed. We believe a second operation and 
removal of the uterus. remaining adnexa. 
adjacent portions of the peritoneum and the 
entire omentum will improve the possibility 
of a longer survival. 
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Prophylactic Oophorectomy 


Should normal-looking ovaries be removed 
at the time of an indicated hysterectomy sim. 
ply because a pathologic lesion later may de- 
velop in them? Available data’ indicate that 
some type of ovarian neoplasm probably will 
not develop subsequently in more than 14 of 
every LOOO women who are more than 50 
years of age, and that the neoplasm probably 
will be malignant in 8 of the 14 women in 
whom it develops. Although it is evident that 
a malignant tumor of the ovary will develop 
in less than 1 of every 1000 women, the in- 
effectiveness of present methods of treatment 
suggests that virtually all women in whom 
such a tumor develops eventually will die as a 
result of the disease. Since there is no means 
of recognizing which women are predisposed 
to the development of ovarian carcinoma, the 
question becomes one of deciding if a 1 per 
cent chance of a malignant tumor of the ovary 
justifies prophylactic oophorectomy when a 
laparotomy is performed for other reasons and 
the woman is approaching the climacteric. 

We should take into consideration the prob- 
ability that not more than 15 per cent of all 
women are likely to be subjected to pelvic 
laparotomy after their fortieth year. If this is 
true, the removal of both ovaries in all women 
operated on after 40 could not be expected to 
reduce over-all occurrence of ovarian malig- 
nancies by more than a corresponding 15 per 
cent (possibly 8 to 7 per 1000 women after 
their fiftieth year). 
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Tue original intention 
was to title this paper 
“The use of hydrocor- 
tisone locally for pruri- 
tus vulvae.” However, 
a review of current lit- 
erature reveals an un- 
wholesome tendency to 
advocate various reme- 





dies for pruritus vul- 
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vae, without sufficient 
regard for the fact that 
this condition is merely a symptom of a host 
of systemic, local or functional disturbances. 
It follows, therefore, that any so-called pana- 
cea for this distressing symptom is bound to 
fail in a definite percentage of cases. It is also 
distressing to find radical and destructive 
measures advocated in papers published as 
late as 1954, with little attempt made to deter- 
mine the cause of the vulval itch. These meas- 
ures include x-ray therapy, nerve section, al- 
cohol nerve block, EFOcAINE® nerve block, 
undermining operations and even vulvectomy. 

Many authors in the last two years have ad- 
vocated and confirmed the use of hydrocorti- 
sone locally for eczema, dermatitis venenata, 
neurodermatitis and pruritus ani.’ Most of 
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these articles report from three to eight cases 
of pruritus vulvae which have been treated 
locally with hydrocortisone, with a certain 
rate of cure, improvement and failure. Such 
reports are to be expected of any treatment 
for a symptom having multiple causes. 

The most common systemic cause of pru- 
ritus vulvae is diabetes mellitus. The discovery 
of a fungous lesion of the vagina, multiple 
folliculitis of the vulva or hidradenitis should 
raise a suspicion of diabetes. Fungous lesions 
during pregnancy constitute exceptions to this 
rule and are difficult to treat; however, treat- 
ment with 1 per cent aqueous gentian violet 
applied locally is usually satisfactory, quick 
and inexpensive. Other systemic causes of 
pruritus vulvae are vitamin deficiency; estro- 
gen deficiency, either natural or caused by 
surgery; nephritis; food and drug allergies, 
and jaundice. These all have their character- 
istic findings and obvious treatment. 


Contact Dermatitis and Neurodermatitis 


Contact dermatitis, also called chemical 
dermatitis or eczema or dermatitis venenata, 
is a common localized cause of pruritus vul- 
vae. This condition is usually caused by the 
use of proprietary douches of unknown synthe- 
sis, dettol, LysoL®, deodorant creams, deter- 
gents, sanitary napkins and tampons, powders, 
some soaps and perfumes, synthetic fabrics, 
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anesthetic ointments and various new fungi- 


cides and trichomonacides. 

It is interesting to note that although sulfa- 
thiazole is no longer an accepted v.s.p. drug, 
it is still widely used for treating infections 
of the vagina. During World War Il, | saw 
live cases of exfoliative dermatitis with two 
deaths resulting from the use of sulfathiazole 
as a skin cream, 

Another cause of pruritus vulvae is’ so- 
called functional pruritus or neurodermatitis 
or atopic dermatitis. In my experience this is 
the primary cause in over 80 per cent of all 
cases. In some cases it is associated with 
lesions elsewhere, e.g.. behind the auricle, in 
the extremities, and in the submammary and 
anal regions. In most cases it occurs as a soli- 
tary symptom in a superficially happy but 
deeply tense patient. By the time such a pa- 
tient appears for treatment, the neuroderma- 
titis is usually complicated by a treatment 
dermatitis and the area is often infected by 
scratching. Frequently during a routine exami- 
nation, a lichenified vulva is discovered. When 
questioned about pruritus, the patient’s usual 
answer is, “Of course it itches. But there is 
no use complaining about it. ve been every- 
where and tried everything.” This parallels 
the findings in cases of pruritus ani in men, 

Many patients with neurodermatitis also 
vive a history of primary functional dysmenor- 
rhea, dyspareunia, severe vomiting of preg- 
nancy, or multiple false labor pains. Many of 
them will have had numerous surgical pro- 
cedures for other functional complaints be- 
cause of their low pain threshold. | have found 
the following six “stress questions” to be the 
best means of identifying these patients. The 
questions are by no means my own invention 
but | cannot remember where | got them. 

1. Do you sleep well? 

2. Are you tired? If so, morning, noon or 
night? 


3. Do you have headaches? 
lL. Are you irritable? 
5. Are you depressed? Do you have crying 
jags? 
6. Are you nervous? 
If answers to these questions are aflirma- 


tive, the relationship of the onset of these 


symptoms to the pruritus must be determined, 
If the symptoms preceded the itch, chances 
are we are dealing with a functional or psycho- 
genic pruritus. If they followed the pruritus, 
they suggest that the patient has developed 
an anxiety state about the cause of the itch. 
This may be fear of cancer or venereal disease 
or a direct result of the insomnia and chronic 
irritation due to the vicious cycle set up by 
the itch reflex or to various chemicals used by 
the patient or the physician. Often a patient 
is temporarily soothed by hot baths and while 
still in the tub “scratches herself crazy.” 

It is the patients with contact dermatitis 
and neurodermatitis who have benefited most 
from hydrocortisone therapy used locally. Hy- 
drocortisone ointments, creams, lotions and 
suppositories are by far the most effective and 
innocuous anti-itch remedies available for 
these patients. 

Most textbooks and papers list leukorrhea 
and chronic cervicitis as causes of pruritus. 
Pruritus will occur in severe cases of vaginitis 
caused by Trichomonas vaginalis, Candida 
albicans, Streptococcus, Staphylococcus and 
Escherichia coli. In my experience other forms 
of leukorrhea and cervicitis are incidental find- 
ings, treatment of which does not relieve the 
itching. 

Rarer causes of itch are scabies, pediculosis, 
impetigo, psoriasis, senile atrophy, kraurosis, 
carcinoma, lichen sclerosus et atrophicus, and 
leukoderma, each of which presents its own 
individual degrees of difficulty. The bitter ex- 
perience of overlooking malignancy has taught 
me to perform a biopsy before treating white 
lesions of the vulva and perineum. 


Resistant Leukorrhea 


Another condition of the female genitalia. 
not often described in the literature but which 
every general practitioner and gynecologist 
has seen, may be called “vasomotor leukor- 
rhea.” It consists of a clear or yellow mucoid 
vaginal discharge, which persists throughout 
the menstrual cycle and is aggravated before 
the onset of menstrual flow. No cervical lesion 
is present. It also is always aggravated, to a 
marked degree, whenever the patient is ner- 
vous. It is common in girls about to be wed. 
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especially after long engagements, in women 
with unhappy love affairs or marital difficul- 
ties, and in obese women. The discharge may 
be so profuse as to require continual wearing 
of a sanitary napkin or tampon. The tampon 
itself seems to increase the flow. This discharge 
is found in the same type of patient who has 
or has had vasomotor rhinitis, chronic sinusi- 
tis, mucous colitis, and/or sweaty hands and 
feet; it must have a psychogenic basis. Most 
of these patients will answer the six stress 
questions in the affirmative. Discovery of a 
few innocuous trichomonads in the discharge 
leads to intense therapy for 7. vaginalis vagi- 
nitis. We see hundreds of patients with posi- 
tive Trichomonas suspensions who have no 
pruritus. The typical patient of this type is 
usually overtreated and found to be resistant 
to treatment. Then the husband is treated. 
Both may end up with a chemical dermatitis, 
a variety of doctors and tremendous expense. 
Hydrocortisone vaginal suppositories always 
will stop leukorrheal discharge at once, but it 
will recur at varying intervals after use of the 
suppositories is discontinued. The knowledge 
that the discharge can be stopped, even tem- 
porarily, is a therapeutic tool in itself and cuts 
down its incidence. 


Intertrigo 


The dermatitis occurring in the skin folds 
of fat women, under the breasts and under the 
pendulous abdomen, in the groins, and in the 
creases of the labia, responds to hydrocorti- 
sone ointment applied locally. Of course, re- 
ducing diets, superficial psychotherapy and 
warnings about the dangers of obesity are dis- 
pensed at the same time. 


Treatment 


A large group of patients, some of whom 
were seen in private practice and the remain- 
der in the wards or outpatient department of 
the Ottawa General Hospital, were treated in 
accordance with the following plan. In all pa- 
tients a complete history and physical exami- 
nation, including a Wassermann test, hemo- 
globin determination, sedimentation rate, chest 
x-ray and urinalysis, were done. 

Patients were instructed to eat two hours 
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before coming to the office or clinic so that 
the routine blood sugar estimation would be 
at a high screening level. 

The pelvic examination included examina- 
tion of a suspension for Trichomonas and of a 
smear for Candida, pH determination, and 
endocervical biopsy of all parous or infected 
cervices for carcinoma. 

Cultures for antibiotic sensitivity were taken 
if skin infection was present or where bacterial 
infection of the vagina was suspected. The lat- 
ter should always be suspected in patients 
who use vaginal tampons or cleansing tissues 
for vaginal cleanliness and also in patients with 
senile vaginitis. 

My experience with the use of antibiotics 
locally in the vagina has not been a happy one 
due to a high incidence of chemical dermatitis 
or fungous infection. The use of any particu- 
lar antibiotic ointment on the vulva or sup- 
pository in the vagina for all types of infec- 
tion is to be condemned. Moist heat applied 
locally will temporize infections for at least 
24 hours, by which time antibiotic sensitivity 
can be determined. Then the specific antibi- 
otic can be ordered in any manner desired. | 
prefer systemic administration. When a proved 
specific antibiotic can be delivered to the site 
of infection it is safe to use hydrocortisone 
locally to diminish pruritus and reduce swell- 
ing and leukorrhea.*** 

In cases in which infection had followed 
scratching, and pruritus was still prominent, 
moist compresses backed up by ice bags half- 
full of chipped ice were effective and soothing 
for both itching and pain. As a general rule 
the ointment was ordered only when all infec- 
tion had disappeared. 

For patients with vulval pruritus due to 
chemical contact and for patients with neuro- 
dermatitis, 2.5 per cent or 1 per cent hydro- 
cortisone emulsion ointment was ordered. The 
patients were told to use a finger to rub one 
small drop of ointment on each labium. The 
emulsion type of ointment spreads easily and 
seems to be the most economical. This simple 
procedure was repeated every four hours while 
the patients were awake and gradually tapered 
off to twice a day. After about 10 days of 
treatment, the patients were instructed to use 
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the ointment during periods of recognized 
stress or when they felt the itch starting. Once 
they had reached this stage all patients found 
that a small 1%; oz. tube of the ointment would 
last more than a month. Patients were warned 
that this treatment did not provide a perma- 
nent cure, but they were happy with the relief. 

The ointment is expensive but few patients 
objected to the cost. When expense was a bar- 
rier, hydrocortisone tablets were ground up 
with a suitable base to make a 1 per cent oint- 
ment which, although gritty, was satisfactory. 

Pruritus of the vagina due to chemicals or 
psychosomatic reasons was rare, but when it 
did occur it was frightening and resisted ac- 
cepted therapy. For these cases hydrocortisone 
vaginal tablets in strengths of 25 mg., 15 mg., 
10 mg. and 5 mg. were used. The patients 
were instructed to wet the tablet with water 
and to insert it as high in the vagina as possi- 
ble at bedtime and in the morning. 

For resistant cases of trichomonal and mo- 
nilial leukorrhea during pregnancy the same 
routine was followed, but for the first 24 hours 
the tablets were inserted every four hours 
while the patients were awake. Ointment was 
used if the labia were itchy. Later, when the 
acute stage was over, the patients were told to 
use the tablets twice a day whenever the dis- 
charge returned. 

No other treatment than that outlined was 
ordered at the same time. 

Intercourse was forbidden during the acute 
stages of the disease and when the vaginal 
tablets were used. 


Results 


Ten patients with vulval chemical derma- 
titis and 15 with vulval neurodermatitis ex- 
perienced instant and prolonged relief. The 1 
per cent ointment was as effective as the 2.5 
per cent ointment and superior to the lotions. 
All patients were satisfied with the treatment 
even though those in the neurodermatitis 
group knew it was not a permanent cure. In 
this group minor relapses occurred in 10 pa- 
tients within a month. Five had no recurrence 
of the condition after three months. All these 
women had received accepted forms of treat- 
ment from three months to several years pre- 
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viously with little or no improvement. During 
the time they received hydrocortisone therapy 
no other treatment was allowed. They were 
all able to wear their usual clothing and to 
carry out their usual activities. 

Twenty patients with nonspecific or vaso- 
motor leukorrhea and eight with monilial or 
trichomonal leukorrhea, which resisted ac- 
cepted forms of treatment over a trial period 
of one month or more, were treated locally 
with hydrocortisone vaginal tablets. In all 
cases the leukorrhea disappeared within 24 
hours and remained in abeyance later with as 
little as one 5 mg. tablet nightly. Use of pla- 
cebo vaginal tablets for one week had been in- 
effective in 10 patients. Placebos are notori- 
ously difficult to use in pruritus cases. Very 
few of these people can be objective about 
delay of relief from itch. This series does not 
include 10 patients who received placebos on 
a trial basis but did not return for further 
treatment. It was impossible to assess the com- 
parable effectiveness of the various dosages of 
hydrocortisone, but the general impression 
was that the 10 mg. tablet was as effective as 
the higher dosages. All of these patients were 
able to discontinue use of the tablets for vary- 
ing periods. In 10 no further treatment was 
needed for as long as three months after the 
initial 10 days of therapy. 

In two patients with resistant trichomonal 
leukorrhea, both of whom had used cleansing 
tissues for vaginal cleanliness, insertion of the 
tablets was followed by a severe streptococcal 
vaginitis, vulval cellulitis and inguinal lym- 
phadenitis. Their temperatures rose to 103° 
F. and 102° F. respectively. In both cases 
there was severe pain, and tenderness and in- 
duration were the most severe I have ever 
seen. It was obvious that a vaginal bac- 
terial infection had been overlooked and re- 
leased. Vaginal cultures, taken during the 
original examination, by this time showed 
growth with Str. hemolyticus in one case, and 
hemolytic Esch. coli in the other. The antibi- 
otic sensitivity test for the first patient showed 
ACHROMYCIN® to be the drug of choice and 
for the second, TERRAMYCIN®. The use of hy- 
drocortisone locally was discontinued. Heat 
applied locally and the systemic use of spe- 
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cific antibiotics were effective in controlling 
the infections. When cultures were negative 
it was safe to use hydrocortisone locally. It is 
interesting to note that in both cases—in spite 
of the flare-up—leukorrhea disappeared for 
several days after hydrocortisone therapy was 
used locally for only 24 hours. 

A small amount of 1 per cent topical lotion 
was tried but did not seem to have the pene- 
trating power of the ointment. The relief of 
itching was not as immediate as it was when 
the ointment was used. However, use of the 
lotion deserves further trial. 

After deep x-ray therapy two patients with 
carcinoma of the cervix showed skin reactions 
with severe local soreness and pruritus. After 
utilizing all accepted forms of therapy, which 
gave little relief, we applied 1 per cent hydro- 
cortisone ointment rather thickly every four 
hours while the patients were awake.’ Relief 
in both cases was immediate. One patient had 
severe painful blisters on the back, which dis- 
appeared rapidly. A photographic study in 
color of areas treated with the ointment with 
contiguous areas of untreated skin as a con- 
trol is worthwhile.* 

We have been awaiting a chance to use 
these hydrocortisone vaginal tablets in the rec- 
tum for cases of radiation proctitis in addi- 
tion to the routine we have previously de- 
scribed.” 


Conclusions 


1. Hydrocortisone applied locally as a | 
per cent emulsifying ointment or a 1 per cent 
simple ointment in a washable ointment base 
is a specific treatment for contact dermatitis 
of the vulva and the best palliative measure | 
have prescribed for neurodermatitis of the vul- 
va. It does not seem to lose its effectiveness 
with continued use and it effectively inter- 
rupts the vicious cycle of the itching reflex. It 
does not stain or cause the patient’s daily 
routine to be interrupted. 

2. Hydrocortisone ointment should not be 
used locally in the presence of infection un- 
less a proved specific antibiotic is available 
to control the infection. 


*Our series of cases for this purpose is too small, but I would ap- 
preciate hearing from anyone attempting such a trial. 
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3. For the present, neither ointment nor 
vaginal suppositories should be used for treat- 
ment of any specific type of vulvitis and vagi- 
nitis for which other specific safe remedies 
have been demonstrated, unless these reme- 
dies have failed. 

4. There seems to be no basis for the use 
of hydrocortisone locally in cases of leuko- 
plakia or kraurosis and, since the lesions as- 
sociated with these conditions may be prema- 
lignant, there is the possibility any subsequent 
disaster will be attributed to this therapy. 

5. Hydrocortisone vaginal suppositories 
constitute the treatment of choice for nonspe- 
cific leukorrheas and leukorrheas arising from 
vaginal mucous membrane that have resisted 
accepted forms of therapy. 

6. This, to my knowledge, is the first re- 
ported use of hydrocortisone vaginal supposi- 
tories and this type of treatment deserves 
similar trial elsewhere. 

7. In none of these cases was sufficient hy- 
drocortisone applied locally for it to act by 
systemic absorption. 

8. Attempts were made to treat four differ- 
ent cases of chronic cervicitis which had re- 
sisted cure by superficial cauterization. Hy- 
drocortisone suppositories were inserted as 
close as possible to the cervix twice daily for 
a one month period. Leukorrhea disappeared 
during treatment but recurred immediately 
following cessation of treatment. The final ap- 
pearance of each cervix was unchanged. 

The series of cases reported here was followed by Dr. 
\. L. Richard, Professor of Obstetrics and Gynecology 
and Dean of the Faculty of Medicine, University of 
Ottawa, who offered constructive criticism. 

The 1 per cent hydrocortisone ointment emulsion was 
supplied by Dr. J. H. Laurie, Merck & Co., Inc., Mont- 
real; and the 1 per cent hydrocortisone ointment and 
hydrocortisone vaginal suppositories were supplied by 
Dr. M. Carlozzi, Pfizer Laboratories, Division of Chas. 
Pfizer & Co., Inc., Brooklyn, New York. 
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BPkiok to the advent 
of liver therapy in 1927 
and sternal marrow as- 
pirations in L930, many 
obscure and fatal ane- 
mias were called per- 
nicious anemia. The 
older literature is there- 
fore: somewhat unreli- 
able in its description 
and definition of the 
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disease. We now rather 
sharply define perni- 
cious anemia as a macrocytic anemia associ- 
ated with a megaloblastic bone marrow, 
atrophic gastritis with achlorhydria, and com- 
bined central nervous system lesions. 

Persons with pernicious anemia usually are 
past middle age. They usually have poor ap- 
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petite and sometimes have a sore mouth. They 
complain of numbness in their extremities and 
also of weakness, fatigue and dyspnea. They 
appear pale and often slightly icteric. Since 
many of them are elderly, in many instances 
one thinks first of arteriosclerotic heart dis- 
ease to explain their symptoms. It is very com- 
mon for these elderly patients to be admitted 
to the cardiae wards of our hospitals without a 
thought being given to pernicious anemia. It 
is unfortunate that a disease so readily treated 
is frequently undiagnosed and the patient 
relegated to a nursing home until the disease 
hecomes far advanced. It is important, there- 
fore, to keep it in mind as one of the truly im- 
portant occurrences in geriatric practice. 

We should remember also that occasionally 
these patients are first seen in mental hospitals 
or mental observation wards or neurology 
clinics without a thought of the possible diag- 
nosis until reports of the blood count come 
from the laboratory. 

Fortunately, almost every case of perni- 
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cious anemia can be diagnosed accurately if 
the proper tests are performed. The presence 
of a macrocytic anemia, usually with moder- 
ate leukopenia and thrombocytopenia, is most 
significant. At this point in the diagnostic pro- 
cedure it is important to perform a marrow 
aspiration before giving specific therapy. Once 
the marrow has been removed and examined 
it is desirable to begin therapy at once, even 
though other confirming tests such as gastric 
analysis or uropepsin determination, of which 
| will speak a little later, are not as yet per- 
formed, since therapy has no effect on their 
outcome whereas it rather quickly alters the 
morphology of the bone marrow, This is rather 
important, | believe. Many physicians assume 
that one should not begin therapy in perni- 
cious anemia until all the tests are done. Real- 
ly the only test that must be done before ther- 
apy is the bone marrow aspiration. 

Sternal marrow aspiration was introduced 
in 1930 by Arinkin. This simple procedure 
has made it possible for us to discover much 
about blood disorders. Hematologists and 
most pathologists readily can identify the 
characteristic megaloblasts of pernicious ane- 
mia. This large erythrocyte progenitor with its 
sparse, lacelike nuclear chromatin is found in 
great numbers. It is held in a state of matura- 
tion arrest because of deficiency of vitamin 
B,. or, as it is more properly called, cyanoco- 
halamin. This essential vitamin, which is pres- 
ent widely in nature, contains cobalt within its 
molecular structure. A patient with pernicious 
anemia has a vitamin B,, deficiency because 
he is unable to absorb this vitamin from his 
gastrointestinal tract. The presence of the in- 
trinsic factor in the mucoprotein fraction of 
the gastric secretion is necessary for its ab- 
sorption, and although large quantities of vita- 
min B,. can be removed from the feces the 
patient nevertheless develops a true deficiency. 
In fact, Heinle and others several years ago 
succeeded in extracting enough vitamin B,. 
from the feces of patients with pernicious ane- 
mia in relapse to treat parenterally other pa- 
tients with pernicious anemia in relapse: in 
other words, even in profound relapse there 
was enough vitamin B,. in their feces to ade- 
quately treat pernicious anemia. 
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It was this failure to absorb vitamin B,. 
which led investigators to study again the role 
of normal gastric secretion in the absorption 
of the vitamin. The fruitful work of Dr. Rob- 
ert Schilling has given us a unique test for 
vitamin B,, absorption, with which we are able 
to confirm the diagnosis of pernicious anemia 
either in remission or in relapse. This is a true 
advance in the diagnosis of the disease, be- 
cause many patients who empirically have 
been given liver and multivitamins over the 
years often are in mild relapse from such un- 
dertreatment, their bone marrow may not have 
the true megaloblastic picture, and they are 
worrisome cases because the physician who 
sees them never knows really whether they do 
or do not have pernicious anemia. This Schill- 
ing test which is now available is, I think, one 
of the greatest advances in diagnosis of the 
disease, because under any circumstances now 
we are able to say whether a person has or 
does not have pernicious anemia. 

Schilling showed that vitamin B,. containing 
radioactive cobalt 60 in its molecule—in other 
words, the vitamin synthesized with radioac- 
tive cobalt—can be detected quantitatively in 
the urine. The patient, whether in remission 
or in relapse, is given an oral dose of 1 or 2 
ug. of cobalt 60-vitamin B,.. A normal person 
will absorb the radioactive vitamin. Several 
hours later the patient is given a parenteral 
injection of 1000 yg. of ordinary vitamin B,,. 
The urine is then collected and examined for 
radioactivity. If the radioactive vitamin B,. 
has been absorbed from the gastrointestinal 
tract, the parenteral injection will flush it from 
the tissues into the urine. The patient with per- 
nicious anemia, however, because of the block 
in absorption of the vitamin in his gastroin- 
testinal tract, picks up little or none of the 
radioactive vitamin and little or none of it is 
recovered from the urine because all of it re- 
mains in the feces. This test seems to be the 
definitive test for pernicious anemia. 

It is also possible now to measure vitamin 
B,» levels in the blood serum. This is a rather 
complicated chemical test; however, it, too, is 
very helpful in diagnosing pernicious anemia 
in relapse. A patient with pernicious anemia in 
relapse has a low serum vitamin B,. level of 8 
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TABLE 1 


Unonkennin Excnerion in 50 Nouman Pariends 


CASE NO nu LO «ee | ©ASE NO wou LO ae 
1 O10 26 1.27 
z O11 } 27 1.29 
3 O12 2h 1.29 
i O12 249 1.36 
oY O18 wo 1.37 
6 O25 St 1.43 
i O30 32 1.53 
8 OSS 43 1.o2 
) OSD 3 1.82 

10 OS BD 1.87 
ll ON? ait) 1.0 
4 O.41 37 1.97 
13 Ob 38 201 
14 O58 40 2.02 
Is 0.59 Ww 2.04 
lo 0.02 tl 2.06 
17 OBS 2 2.10 
18 O87 Ab 2.58 
19 0.97 MH 2.08 
20 1.00 ky HE 6 
21 1.06 tn 2.81 
22 107 l; 2.86 
23 L.16 Kt 3.58 
24 1.18 19 3.04 
2 1.19 0 L.O4 


Minimum excretion —— O10 RU 10 
Maximum excretion LOE RLU 10 ce. 
Mean exeretion 1.72 R.U./10 ee. 


to 85 micro micrograms per milliliter, while 
the normal person has a level of 290 to 850 
micro micrograms per milliliter. 

All of us know the unpleasant side of gas 
tric analysis. Even the most cooperative pa- 
tient dislikes the gastric tube. It has been 
known for some time that gastric pepsin ot 
rennin (perhaps one and the same enzyme ) 
is found in the urine of normal persons, and 
that this enzyme can be measured in units of 
activity by a simple test which demonstrates 
the milk-coagulating activity of the enzyme 
in the urine. 

Patients with pernicious anemia have a very 
low excretion of urepepsin, or urorennin, if 
you want to call it that, and its level seems to 
correspond in general to the degree of achlor- 
hydria. We must remember that the routine 
gastric analysis as well as the uropepsin test 
does not determine the presence or absence 
of the intrinsic factor. It is evident, however. 


2H 


TABLE 2 
Unonennin Excretion or 50 Patients Wir 
Pennicious ANEMIA 


CASE NO, wue/ lO ce. CASE NO, K.0./ 10 ce, 
I O13 26 0.00 
2 0.21 | 27 0.07 
3 0.07 28 0.00 
1 O14 | 29 0.31 
5 0.10 30 0.07 
6 0.06 31 0.00 
7 0.00 32 0.00 
8 0.00 33 0.09 
9 0.11 | 34 0.10 

10 0.00 35 0.03 
11 0.00 36 0.00 
12 0.00 37 0.20 
13 0.00 38 0.07 
14 O14 39 0.03 
Ib O41 Ww 0.09 
lo 0.25 1 0.00 
17 0.24 12 0.2% 
18 0.00 3 0.11 
19 0.50 44 0.00 
20 O16 AS 0.00 
21 0.06 lo 0.00 
22 O18 17 0.00 
23 0.06 4 0.00 
24 0.00 19 O17 
25 O49 50 0.00 





| 
Minimum exeretion —— 0.00 R.UL/10 ce. 
Maximum excretion — 0.50 R.UL/10 ce. 
Mean exeretion — 0.098 R.UL/10 ee. 


that when the intrinsic factor is absent the pa 
tient has achlorhydria and, we believe, also an 
absence of pepsin. 

Table | is a tabulation of urorennin excre- 
tion in 50 normal patients. This study was 
conducted at Milwaukee County Hospital by 
Dr. Edwin Olmstead and myself and shows a 
rather wide variation in the number of rennin 
units in 10 ce. of urine, from a low of 0.1 to 
1.04. However, the majority are above the 
level of 0.50. The urorennin excretion in 50 
patients with pernicious anemia is shown in 
table 2. Note that many of them have no uro- 
rennin excretion and that the highest level in 
the whole series is 0.50, most of them being 
well under 0.1: the mean excretion is 0.098 
rennin unit, A rennin unit is the milk-coagulat- 
ing equivalent of 0.1 mg. of pepsin. 

The urorennin excretion test is new. It was 
devised in Norway by Dr. Ole Sylvest and is 
a very simple way, in our experience, of deter- 
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mining whether a person does or does not 
have the equivalence of achlorhydria. The fast- 
ing specimen in the morning is taken and the 
test performed very simply. If more than 0.50 
unit of urorennin or uropepsin is present, the 
patient: most likely does not have pernicious 
anemia and most likely does not have achlor- 
hydria. 

In evaluating a case of pernicious anemia it 
is also desirable to measure the serum. bili- 
rubin. The jaundice in pernicious anemia al- 
ways has been a puzzle. The icterus is due to 
indirect-reacting bilirubin, and its identifiea- 
tion as such is helpful. 

Blood cholesterol levels vary so widely that 
this test no longer is used in pernicious anemia. 

Often it is desirable to perform a capillary 
fragility test and also measure the bleeding 
and clotting time, because not infrequently a 
patient with pernicious anemia may have im- 
pending or overt purpura. It is really surpris- 
ing how many patients with pernicious anemia 
in relapse have purpura or at least a positive 
capillary test. 


Therapy 


Potent liver extract still is very acceptable 
modern therapy. It has been reliable for three 
decades, and one hesitates to replace it until 
something better is found. Cyanocobalamin or 
vitamin B,. has, after six years, proved to be 
its equal. In fact, we are now confident that 
the active factor in liver extract is vitamin B,., 
although some still are of the opinion that 
liver may contain a factor of special value to 
the central nervous system; however, reliable 
clinical evaluation does not bear this out. 

Vitamin B,, should be given parenterally, 
although, as I shall point out later, reliable 
oral preparations containing gastric mucopro- 
teins now are available. The most reliable con- 
trol of therapy comes when the patient peri- 
odically visits his physician for his injection. 
Blood counts and periodic radiographic ex- 
aminations of the stomach then become more 
of a routine for the patient who, with proper 
management, may live for many years. Al- 
though some patients may be instructed to 
give their own injections and can be followed 
safely at yearly intervals, this should not be 
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common practice, particularly for old persons. 

Folic acid therapy is mentioned only to be 
condemned. This substance will replace vita- 
min B,, in its role of maturation of the megalo- 
blasts, it is true; nevertheless, we now know, 
after a decade of use, that it is a poor substi- 
tute and has no effect on the central nervous 
system lesion which in many ways is the most 
serious feature of pernicious anemia. 

Patients with prominent central nervous sys- 
tem lesions should be given abundant amounts 
of vitamin B,, parenterally. The average pa- 
tient requires 1 yg. of vitamin B,. per day, 
given in combined dosage every three or four 
weeks. Patients with central nervous system 
symptoms should receive at least twice this 
dose. It is a cheap safeguard against progres- 
sive paralysis. 

In treating a patient in relapse, it is impor- 
tant to give vitamin B,, quickly and in large 
daily doses for the first few days in order to 
get the maximum therapeutic effect and flood 
the tissues with the vitamin. It is a common ex- 
perience to have the patient appear more alert 
and stronger after the first or second day of 
therapy, before his blood count has begun to 
rise and before reticulosis is seen; myocardial 
function may improve suddenly and the ap- 
petite begin to return, all before the blood 
count has begun to improve, which indicates 
perhaps that the vitamin is essential for tissues 
in general—and | have always felt that the 
myocardium itself is improved in pernicious 
anemia when the parenteral injections of vita- 
min B,» are instituted. 

The reticulosis which appears between the 
fifth and seventh days is, of course, proof of 
therapeutic adequacy. From then on, the blood 
begins to return toward normal and the pa- 
tient is in a remission at the end of four or 
five weeks. 

It is not wise to give blood transfusions un- 
less the initial erythrocyte count is less than 
1,000,000 and the patient is acutely ill. Years 
of clinical experience have demonstrated that 
patients in relapse do not tolerate transfusions 
very well. 

Patients seldom require iron. The need for 
iron becomes evident when the maturing 
erythrocytes begin to show a hemoglobin de- 
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liciency. Ferrous sulfate may then be given 


until the deficiency is corrected. Ordinarily 
the improved appetite takes care of the iron 
deficiency. Multivitamin and other tonic ther- 
apy is not necessary, for the same reason. Beef 
and liver tonics and liver and iron capsules 
and other proprietary assortments of hematinic 
agents should not be used in pernicious ane 
mia. | feel very strongly about this. Once the 
diagnosis is made, you rely on the pure prod 
uct, the vitamin B,. or pure liver extract. ‘Too 
many patients develop a false feeling of secur 
ity because they seem to be tuking large and 
regular doses of these low-potency compounds; 
they somehow believe that they are getting 
more treatment from them than they obtain 
from a monthly injection of potent: vitamin 
B,. or liver extract. | have seen a patient who 
became a bedridden neurologic cripple during 
a year in which she took 18 bottles of a liquid 
liver tonic preparation, She and her physician 
thought she was getting adequate therapy. 

One wonders how liver works through the 
oral route if, as | said previously, the reason 
pernicious anemia develops is that the patient 
is unable to absorb vitamin B,. in the gastro 
intestinal tract. And if the eflieacious element 
in liver is vitamin By, how can a patient with 
pernicious anemia absorb any of it? This is 
doubly complicated and confusing, because we 
know that in 1927 when Minot and Murphy 
did their clinical work, which was the forerun- 
ner of that for which Whipple, Minot) and 
Murphy won the Nobel prize in 1930, they 
treated pernicious anemia with large oral doses 
of liver. The reason is that the potent factor in 
liver extract taken orally may be the small 
amount of folic acid in it; folie acid is ab- 
sorbed without intrinsic factor being present. 
Then, too, there is some evidence that if enor- 
mous doses of vitamin B,. are given by mouth 
a minute portion may be absorbed even with- 
out intrinsic factor. 

It is true that patients in the past, particu- 
larly in Denmark, have been well maintained 
on a daily tablespoonful of desiccated hog- 
stomach powder. Some needle-shy patients in- 
sist on oral therapy. Potent oral preparations 
of vitamin B,. combined with gastric muco- 
protein are now available and these can be 
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ricURE 1. Therapeutic efleet of vitamin By-gastrie muco 
protein mixture given by mouth in pernicious anemia. 


used when necessary, but in my opinion they 
cannot supplant the reliability of a parenteral 
injection of potent liver or vitamin B,.. 
Migure | illustrates an example of the effect 
of an oral preparation in pernicious anemia in 
relapse. This patient was a diabetic who came 
into Milwaukee County Hospital as an undiag- 
nosed case of pernicious anemia. Note that 
when an oral preparation was introduced one 
capsule of a very concentrated purified muco- 
protein preparation with | ag. of vitamin B,. 
with that small dose a reticulosis began. It 
began within three days after introduction of 
therapy, and amounted to a remarkable 40 per 
cent, and, of course, the typical curve and re- 
sponse in the red blood cell count resulted. Soe 
you can see how potent the purified mucopro- 
tein fraction of gastric secretion is becoming 
in one capsule daily the patient is supplied 
with enough intrinsic factor to transport what 
vitamin B,. he has in his gastrointestinal tract 
and what additional amount may be supplied 
along with the medication to bring him from 
relapse into a normal substantial remission. 
The so-called hemolytic phase of pernicious 
anemia has long been a puzzle. We now know 
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that pernicious anemia macrocytes have a sur- 
vival time of about 30 days. The normal sur- 
vival time of erythrocytes is much longer 
120 or 122 days — and transfused normal cells 
disappear at almost the same rate in relapsed 
pernicious anemia, This hemolytic phase un- 
doubtedly accounts for some of the icterus 
but, as Castle and others have reported, it 
does not tell the whole story. One might ex- 
pect the normal macrocytes to be short-lived, 
but why are normal cells also hemolyzed when 
they are introduced into a patient with per- 
nicious anemia in relapse, and why does all 
the hemolysis seem to stop when specific ther- 
apy is given? Then, too, the hemolysis ac- 
counts for only about half of the bilirubin. 
One might conjecture that the reticuloendo- 
thelial system also participates in the vitamin 
B,. deficiency in some unknown way by fail- 
ing to break down the bilirubin, but this, of 
course, does not explain the hemolysis. 

We recently encountered a case of perni- 
cious anemia at Milwaukee County Hospital 
in which there was a very strongly positive 
Coombs test. This was quite a surprise, and 
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we are now doing Coombs tests on all patients 
with pernicious anemia to see if this occurs 
frequently. If so, it puts pernicious anemia in 
relapse into the immunohematologic category 
and makes it all the more complicated to 
understand. 

It is possible that mature erythrocytes as 
well as the marrow cells require vitamin B,. 
in limited amounts. One can assume that the 
central nervous system normally requires vita- 
min B,. and that the degree of subacute com- 
bined degeneration in the cord is a measure 
of this deficiency. Proof of this hypothesis has 
not been found, and the metabolic processes 
involving vitamin B,. in the central nervous 
system are as yet unknown. 

The method by which the intrinsic factor 
assists in transporting vitamin B,. across the 
gastrointestinal mucosal barrier also is un- 
known. Perhaps with the isolation and puri- 
fication and eventually the crystallization of 
this intrinsic factor in the mucoprotein frac- 
tion we will be entering the first phase of 
really describing this defect in the mucosal 
barrier. 


49, GANGLIONIC AGENTS 


The quaternary ammonium compounds hexamethonium, tetraethylam- 


monium and pentolinium are absorbed rather poorly from the gastrointesti- 


nal tract so that regulation of oral therapy is difficult. Mecamylamine on the 


other hand is readily and completely absorbed from the gastrointestinal tract 
rendering it much more effective. All ganglionic blocking agents interfere 
with reflexes responsible for adjusting the blood pressure to postural change. 


Therefore. these agents reduce the erect blood pressure more than the supine 


blood pressure. All produce a parasympathetic as well as sympathetic block- 
ade. Therefore. constipation, urinary difficulties. and dryness of the mouth 
are common complaints in addition to postural dizziness and syncope. 


J. H. Moyer and E. W. Dennis, Treatment of hypertension. 
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DIAGNOSTIC CLINIC 


The Management of 
Rheumatoid Arthritis 


CHARLES RAGAN* 


Columbia University College of Physicians and Surgeons, New York 


BP kimanivy, | want to 
present three examples 
of average patients 
with the various types 
of rheumatoid arthritis 
and try to explain our 
philosophy for their 
management. | empha- 
size that this is our 
philosophy, -because 


CHARLES RAGAN 


there is no great una- 
nimity of opinion about 
the details of management of this disease. 
Everyone agrees that we should control pain, 
prevent deformities and suppress the progress 
of the disease, but opinions differ consider- 
ably about how to do this. 

The first patient, Mr. P.. has had sustained 
rheumatoid arthritis for 20 years. He has all 
the deformities imaginable, involving hand, 
wrist, elbow, knees, feet, hips, shoulders —al- 
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most every peripheral joint. Progression of 
the disease has been more rapid in the past 
nine years since he has been unable to work. 
His x-rays show this progression. Various 
chemical reactions reveal all the characteris- 
tics of a full-blown inflammatory process: His 
serum proteins are abnormal; he has anemia, 
and a persistent elevation of the sedimentation 
rate with a positive C-reactive protein; if these 
tests were done in this part of the world, he 
would have positive serologic reactions for 
rheumatoid arthritis because in the past he 
had nodules, which have disappeared. 

He has received every known form of ther- 
apy, including gold, intravenous corticotropin 
and red cell mass, with only temporary relief: 
intra-articular hydrocortisone did not provide 
any relief. 

| told Mr. P. | was going to ask him one 
question, and it is this: Did you obtain any 
relief from the intravenous ACTH? 

PATIENT: Yes. 

DR. RAGAN: Were you able to get out of bed? 

PATIENT: Yes. 

DR. RAGAN: How long did the relief last? 
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PATIENT: About 10 days after they quit 
giving it. 

pR. RAGAN: Thank you very much. 

A roentgenogram of this patient’s hands in 
1949 showed some proximal phalangeal joint 
involvement a little fogginess around the car- 
pal bones -but in a 1954 x-ray all joints ap- 
peared to be involved, with subluxation and 
some bone destruction. 

The next patient has spondylitis. Mr. S. is 
38 years of age and works at a brewery. His 
low back pain began when he was 23, 15 years 
ago, and not until 1953, three years ago, was 
the diagnosis finally established, with limita- 
tion of motion and pain involving his lumbar 
spine and neck, and limited chest motion. 

He received a course of x-ray therapy. (To 
the patient): How long after this did you ob- 
tain benefit? 

PATIENT: About two months. 

bR. RAGAN: For that period he was, to all 
intents and purposes, asymptomatic, but in 
October 1955 symptoms recurred and he is 
now in the hospital. 

| want to demonstrate that when this man 
hends over, he bends with a completely rigid 
hack. It is a simple thing to test for; you put 
your fingers on the posterior spinous processes 
and they do not separate as they do in a nor- 
mal back. | know of no situation other than a 
surgically fused back where one will find this 
persistently in a man with an elevated sedi- 
mentation rate. This is one of the syndromes 
which is most frequently missed by the prac- 
litioner, and it is a simple one to recognize. 
Any young man with a stiff back and an ele- 
vated sedimentation rate must be presumed to 
have spondylitis until proved otherwise. 

Mr. S., have you continued to work? You 
have five children? 

PATIENT: Yes. 

DR. RAGAN: He used to be a welder, but for 
the past eight years he has worked in a brew- 
ery. lifting heavy barrels and so on—is that 
right? 

PATIENT: Yes. 

DR. RAGAN: One other characteristic feature 
is his limited chest expansion—*4 in. He also 
has shortness of breath. 

The main characteristic feature here, roent- 
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genographically speaking (to a general prac- 
titioner, not an expert roentgenologist ), is in- 
volvement of the sacro-iliac joints on both 
sides. They look chewed out. A competent 
roentgenologist would start talking about in- 
volvement of the apophyseal joints of the 
spine, which are the true joints. This charac- 
teristic finding in spondylitis is rarely seen 
bilaterally except in spondylitis, and the crux 
of the diagnosis is the x-ray—but it may take 
at least a year of symptoms before the x-ray 
will show these changes. 

His feet also are involved somewhat at pres- 
ent, a few punched-out areas being visible on 
x-ray, but these are not very significant. He 
has a little pain in one hip, but again this is 
not too marked. 

Some ligamentous calcification has devel- 
oped in the past three years—some bridging 
across the disk space. The current literature 
contains much discussion about whether this 
actually is ligamentous calcification or calci- 
fication of the edge of the disk. Both points 
of view have anatomic corroboration. 

When you take these x-rays, remember that 
the pelvis is tilted and a straight anteropos- 
terior view will not show these changes in pro- 
file; a postero-anterior view will. We used to 
talk about 35 degree angle films, but it is 
rather complicated for a technician to do this, 
and if you just take a postero-anterior view 
you will get them in profile. 

These two patients are different types of 
persons. The first has had sustained disease 
for 20 years and has stopped working because 
of it: the second has had intermittent disease 
but has managed to go on working. We are 
very impressed with the effectiveness of the 
patient with spondylitis, in the sense that he 
can continue to lead a perfectly normal life 
despite marked limitation of back motion. 

Once these patients with spondylitis have 
involvement of the peripheral joints their dis- 
ease may begin to resemble peripheral joint 
rheumatoid arthritis. These two diseases differ 
quite markedly. A patient with spondylitis and 
peripheral joint involvement has, according to 
the diagnostic textbooks, rheumatoid spondy- 
litis. primarily because pathologically the 
joints resemble those of rheumatoid arthritis. 
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When one considers that the pathologic pic- 
iure of rheumatoid arthritis can be mimicked 
by chemical irritants such as turpentine in a 
joint, it is a rather nonspecific picture. 

Patients with spondylitis seldom have posi- 
live serologic reactions and practically never 
have nodules. The disease affects men most 
frequently, the sex ratio being 9 to 1, whereas 
peripheral joint rheumatoid arthritis has a 
ratio of about 6 women to 4 men. 

The natural history of a disease certainly 
cannot be applied in every case of the disease, 
but it does give a pretty broad picture of what 
to expect in a group of patients. The average 
picture of rheumatoid spondylitis begins with 
a great deal of pain, limitation of motion and 
perhaps transitory peripheral joint involve- 
ment; x-ray changes are minimal initially. 

This may be illustrated graphically by plot- 
ting the horizontal in years and the vertical 
as degree of severity —the top the most severe, 
the bottom no pain or symptoms. If you chart 
pain, it will fall off over the years from a peak 
at the onset. The sedimentation rate will fol- 
low pain to a certain extent. X-ray changes 
will increase over the years-——by x-ray changes 
I mean sacro-iliac involvement, ligamentous 
calcification and finally a poker spine or bam- 
hoo spine. These x-ray changes seem to pro- 
gress relentlessly at varying rates regardless of 
what one does in the way of therapy. Some 
cases never go on to poker spine; pain disap- 
pears, by and large, and they end up with a 
stiff back which does not seem to incapacitate 
them. They have restricted chest expansion 
which causes some shortness of breath but usu- 
ally can compensate for this by abdominal 
respiration, and one of the things we should 
teach these patients is how to use their dia- 
phragm for breathing. Their work record 
seems to improve over the years. When they 
have marked pain and limited motion and are 
sick, they usually do not work too well, but as 
time goes on their work improves, and only at 
about age 55 or 60. when a great many peo- 
ple stop working, does their work record fall 
off. These people seem to be well motivated: 
they want to take care of themselves. Mr. S. 
has five children and is used to being an effec- 
tive individual, whereas the patients with rheu- 
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matoid arthritis——-we do not know whether it 
quite frequently are unable 


to take care of their usual problems. 


is cause or effect 


The prognosis in spondylitis is good. 

What does one do about the pain? One 
tries to control it, and when this occurs, in- 
creased motion will follow. One tries then to 
institute a program of active exercises to main- 
tain whatever chest expansion these patients 
have—which means deep breathing exercises. 
We also try to keep them in position, because 
the worst thing that can happen to a spondy- 
litic patient is to end up bent over with a 
flexion contracture of the spine. 

How do you control pain? This is where the 
great difference of opinion comes in. Most 
workers now feel that radiotherapy to the 
areas of the back that are painful and limited 
in motion is the treatment of choice at pres- 
ent. It does not work in all cases, but seems 
to be effective in most. | must stress that in 
dealing with a chronic disease such as rheuma- 
toid arthritis, where so many variables exist, 
no one can say about any one therapy, “This 
is it.” Everyone in this field is very cautious 
regarding a statement that this or that form 
of therapy is the ideal. 

The one great bugaboo about radiotherapy 
is the development of leukemia later on. There 
have been isolated reports of this, mostly in 
the European literature. In Europe there are 
fewer qualms about giving large doses of 
radiotherapy than there are in the United 
States. We have yet to see one such occur- 
rence of leukemia in our experience. 

If radiotherapy does not work, we feel this 
is one of the diseases in which the indications 
for butazolidine outweigh its disadvantages. 
One should realize that quite frequently this 
pain is episodic in nature and if one can con- 
trol it for four or five days and break the cycle. 
the end result might be modified. 

We feel that use of steroids is rarely worth- 
while in rheumatoid spondylitis, and I think 
most physicians agree with that. When periph- 
eral joint involvement of a sustained character 
develops. with x-ray changes, steroids may be 
considered as one would in peripheral joint 
rheumatoid arthritis. 

The first patient | presented is the end re- 
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sult of rheumatoid arthritis. He is, to all in- 
tents and purposes, bedridden and chair-rid- 
den, and to think that you can rehabilitate 
this man to an active, normal life is going too 
far. Most of the terrible catastrophes in this 
field have occurred in this type of case, a pa- 
tient well adjusted to his chronic hospital 
existence; you try to remove him from that 
existence and give him two or three weeks of 
dancing around, as this man said he did when 
he was on intravenous corticotropin, and some- 
thing will pop. These patients are fragile in- 
dividuals, and you cannot expect them to get 
back to a fully normal existence, but you can 
do a great deal as far as palliation goes. We 
feel that small amounts of steroids may be in- 
dicated in far-advanced rheumatoid arthritis; 
by that | mean not more than 25 mg. of corti- 
sone a day, or 2.5 mg. of METICORTEN® twice 
a day. This may take some of the edge off, it 
may allow you to carry out more effectively 
some rehabilitation procedures and to do some 
reconstructive surgical procedures. But I must 
stress that whatever you do, do it gingerly: 
you should not attempt a complete body and 
motor overhaul for a person who will not tol- 
erate it. 

The major difficulties attending the use of 
cortisone or Meticorten at present concern the 
masking of inflammation, osteoporosis and 
compression fractures, and peptic ulceration. 
We believe these may be related to the mech- 
anism of action of the steroids on inflam- 
mation and cannot see how a steroid can be 
produced which will be anti-inflammatory in 
rheumatoid arthritis and not influence peptic 
ulcer or turnover of calcium in bone, leading 
to compression fractures. Some workers are 
hopeful that a steroid may be developed which 
will only affect rheumatoid arthritis or the in- 
flammation of rheumatoid arthritis. I fail to 
see how this can be carried out. 

The third patient is a young lady with juve- 
nile rheumatoid arthritis or Still’s disease. Vir- 
ginia is now 13 years old. Her disease began 
in September 1949 with pain in the neck and 
other joints, and pursued a wild, hectic course 
with high swinging fever for quite a while. 
Since then she has been in and out of various 
hospitals, with some progressive disease. She 
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had a short remission in 1950. Cortisone was 
started in 1951, and since then she has re- 
ceived it intermittently; in April 1955 this 
was changed to Meticorten. She takes 2.5 mg. 
three times a day, along with aspirin. She was 
readmitted in July 1955 because of intercur- 
rent infection which was never completely 
identified but apparently was a Salmonella of 
some kind; this subsided, and she has been 
out of the hospital since then. 

At present her sedimentation rate is 37, 
her white blood cell count is normal, hemo- 
globin is 12 gm. and she is doing quite well. 
Do you go to school, Virginia? 

PATIENT: Yes, sir. 

DR. RAGAN: Do you attend school on a full- 
day basis? 

PATIENT: Yes. 

DR. RAGAN: Can you get around on your 
crutches? 

PATIENT: Yes, sir. 

DR. RAGAN: Virginia’s hands and elbows are 
involved to a certain extent. Her knees extend 
fully. She cannot extend her neck completely. 
Brachygnathia is apparent; quite often these 
children show changes in growth and develop- 
ment, and she is lucky enough to have only 
the jaw changes. Apparently an inflammatory 
process in a joint in which the epiphyseal cen- 
ters are not closed results in their closing pre- 
maturely because of increased blood supply. 
leading to all kinds of growth and develop- 
ment changes. 

Virginia’s elbows are pretty severely in- 
volved. She has marked changes as well in her 
knees, and her case illustrates what is becom- 
ing more obvious all the time—that children 
with Still’s disease quite frequently have sacro- 
iliac involvement. This is the only type of 
peripheral joint rheumatoid arthritis in which 
sacro-iliac involvement appears with great 
frequency. 

Her neck lesion is a characteristic feature 
of the disease, with fusion of the apophyseal 
joints in the cervical spine; this finding is al- 
most pathognomonic in an adult who had 
rheumatoid arthritis as a child. 

Still’s disease in a child presents a much 
different problem than severe rheumatoid ar- 
thritis of long standing such as Mr. P. has had. 
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We feel rather strongly that it may be worth- 
while to use steroids on a long-term basis 
other than for palliation, 

The natural history of juvenile rheumatoid 
arthritis depends on what sample of popula 
tion one studies. Data from the Peter Bent 
Brigham Hospital in Boston, which is a chron 
ie disease hospital to which many patients 
with Still's disease of maximal severity gravi- 
tate, will show a reasonably high five year 
mortality rate; Barker recently reported it to 
be 50 per cent, On the other hand, for a group 
of patients such as we see in an ambulatory 
clinic, a great number of whom have an iso 
lated episode lasting about six months without 
sequelae, the mortality is negligible. 

In severe Sulls disease such as Virginia 
had in the beginning, there are certain fea 
tures which are somewhat unusual when one 
starts to talk about rheumatoid arthritis, The 
onset may occur witha high fever, pericarditis 
and a completely undiagnosable P.U.O. for the 
first five or six months, when suddenly joint 
involvement appears and quite frequently the 
fever lessens. By the usual technics one does 
not observe the serologic reactions of rheuma- 
toid arthritis, and these children rarely have 
nodules, as do the adults. The main feature, 
as | said, is the involvement of growing 
joints with changes in growth and develop 
ment, but other than this the disease acts like 
a peripheral joint rheumatoid arthritis to all 
intents and purposes. 

Quite often the disease goes into remission. 
We have observed sustained remissions more 
frequently in our young patients with Still's 
disease following long-term hormone admin- 
istration than we have in adults. There also is 
less difficulty associated with the use of ste- 
roids; the children seem to tolerate them much 
better. Katherine Dodd in Arkansas feels dif- 
ferently. She has reported that in her cases of 
children with Still's disease many untoward 
reactions to steroids have developed, but that 
has not been generally observed. Bunim and 
Zift of the National Institutes of Health and 
New York University, a few workers in Bos- 
ton, and we feel that steroids in these children 
are relatively (and | say relatively cautiously } 


innocuous medications if used with care. Cer- 
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tainly the children with rheumatic fever so 
treated have not had as much trouble as have 
the adults. 

| want to say a few words about the sero- 
logic reactions seen in rheumatoid arthritis, 
because a great deal of the investigative work 
now going on is at the periphery. As [ already 
said, everyone is growing so cautious about 
evaluating therapy that no one cares to dis- 
cuss the pathogenesis of this disease from the 
viewpoint of clinical studies. This is a chronic 
disease and many, many things can modify its 
course. Most of the research in the field has 
been on the tissues involved, and we have 
learned much about collagen, about the ground 
substances and their reactions to) inflamma- 
tion, but this is an indirect approach. 

Taking the point of view that all signs and 
symptoms vanish when you give a_ patient 
with early rheumatoid arthritis a large amount 
of cortisone, one may consider these signs and 
symptoms to be a host response to the inflam- 
matory reaction, whatever it is. The only find- 
ing that stays is a positive serologic reaction. 
Three cells are used: (1) a sheep’s cell sen- 
sitized with amboceptor; (2) a hemolytic 
Streptococcus plus some factor in normal se- 
rum which we will call a gamma globulin, an 
antibody to streptococci, and (3) a sheep's 
cell which is tanned and then coated with Red 
Cross gamma globulin. All these reactions ap- 
parently are a manifestation of some factor in 
rheumatoid serum which reacts with some type 
of gamma globulin. The cells may be consid- 
ered inert carriers, and it has been the aim of 
everyone to try to find a really inert carrier. 
but this has not been possible to date. If this 
reasoning turns out to be correct, one may say 
that a patient with rheumatoid arthritis may 
have or may produce a substance which reacts 
in an antigen-antibody fashion (it is not at all 
clear whether this is a true antigen-antibody 
reaction) with a host substance. This may give 
some factual basis for assuming that rheuma- 
toid arthritis probably is a manifestation of 
hypersensitivity involving some component of 
the host, an assumption pretty widely accepted 
at present. This fits in with the fact that this 
is a sustained disease which cannot be easily 
explained on other bases. 
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A Pictorial Analysis 


The So-called. 
“ADENOID FACIES” 


kb. GWYNNE-EVANS 


Victoria Hospital for Children, with illustrations from the Department 
of Medical IMlustration, Guy's Hospital, London, England 


Qn features evolve within the framework of an inherited make-up. They are 
identified with our racial and familial history. They are modified by our mental 
outlook, our emotions and thoughts that arise from contacts with our physical 
and social environment. 

Man is identified by the individuality of his features. No two faces are exact- 
ly alike except perhaps those of uniovular twins. Nevertheless, it should not be 
difficult to recognize various types of faces with comparable likeness possessing 
some characteristics common to each other. Portrayed in figures 1 and 2, for 
example, is a type of face with which we are all familiar. Clinically, upper respira- 
tory symptoms are frequently associated, and the term “adenoid facies” has been 
used to identify the facial appearances with obstructive adenoids and the sequelae 
of nasal obstruction. 

Yet, not all children known to have, or to have had, obstructive adenoids 
possess this type of facies, and cases of congenital bilateral obstruction of the pos- 
terior nares have been reported with none of the characteristic features. The 
absence or lack of intranasal ventilation and alternating air pressures within the 
paranasal spaces can hardly be admitted as factors productive of a narrow nose 
and a contracted high-arched palate when it is known experimentally that the 
growth pattern of the maxillary complex is genetically controlled. There is even 
no proof that the accompanying proneness to upper respiratory infections is not 
purely coincidental. 

In recent years the dental profession has widened its field of investigation 
beyond the boundaries of teeth and jaws to study the evolutionary history, devel- 
opment and function of the dentofacial structures as a whole. With the increase 
in knowledge, unreasoned thinking has been replaced by a more rational approach 
to the problems involved. 
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An Orthodontic Assessment 


Notes are made on the soft-tissue conliguration of the face; the form of the 
lips, whether full and everted or thin and “bitten in,” ete.; the position of the 
lips, whether they lie together at rest or are habitually apart; whether the upper 
lip covers the upper incisors or is short, curving away from them so that they 
are exposed; whether the lower lip covers the upper incisors or rests under the 
upper incisal edge against the lower incisors; whether the facial expression in 
general is passive and dull or active and intelligent. 

Observations are made also on the direction and quality of musele pressures 
impinging on the teeth. These arise from constantly recurring patterns of move 
ment between the lips, cheeks and tongue in feeding and swallowing, in facial 
expression and in speech, Although they are universal to all, they are by no means 
stereotyped in character, There are often quite marked variations in detail from 
one child to another of comparable age that are constant for the individual. These 
may be of significance to the tilting and relationship of the front teeth —accentua 
tion of any one of the muscular elements (tongue or lips) throwing the teeth out 
of their natural alignment. 


Careful note is made, therefore, of lip and tongue behavior in relation to the 
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Fulllace and profile views of the so-called “adenoid 
facies.” Note the lack of facial expression and dull mental outlook; the separated 
lips, short upper lip and drooped corner of the mouth; the uncovered upper 


incisors tilted forward; the posthormal anteroposterior relationship of the jaws and 


teeth, with overjet of the upper incisors 
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position, inclination and relationship of the incisor teeth. In swallowing it is 
noticed whether the lips and cheeks remain passive while the teeth are brought 
together in occlusion or whether the orbicularis oris and circumoral muscles con- 
tract while the teeth remain just apart. In the latter circumstance, the tongue is 
sometimes spread between the teeth to meet the lips or thrust more actively over 
the lower incisor teeth against the inner surface of the upper incisors (figure 3). 
In facial expression, the placing of the lips in relation to the incisor teeth is 
observed, noting in particular whether the lower lip habitually covers the upper 
incisors or is constantly slipping under the upper incisal edge to form a taut mus- 
cular band against the lower incisors. 

The general design and the trends in growth of the entire facial skeleton are 
estimated, The form and relationship of the tooth-bearing areas of the upper and 
lower jaws are assessed. The position and alignment of the teeth in the alveolar 
bone are noted and related to all forces influencing their path of eruption. 

Identification of the dentofacial type is made possible by relating the dental 
structures (1) to the form and relationship of the jaws on which the teeth are 
based, and (2) to the form and behavior of the muscular environment within 
whose influence they erupt and function (figure 4). 


FIGURE 4. A tracing of a soft-tissue radiograph of 
the facial profile. Note the separated lips, open 
mouth and exposed upper incisors; the lack of 
contact between the tongue and soft palate allow- 
ing an air route through the mouth; the postnor- 
mal anteroposterior relationship of the jaws and 
dental arches, the overjet and forward inclination 
of the upper incisors; the small pad of adenoids 
and the unobstructed postnasal space. (Repro- 
duced courtesy of Medical and Biological Illus- 


tration.) 





rictke 3. A common variant of swallowing behavior. 
lop left. The resting position. Top right and below. The 
initiating phase of the swallowing act. Note the firm 
contraction of the orbicularis oris and circumoral mus- 
cles; the forward spread of the tongue between the teeth, 
which are not brought together; the pressure of the 
tongue on the upper incisors: the pressure of the con- 
tracted lower lip against the lower incisors. 
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"Buere are certain as- 
pects of hypothyroid- 
ism in childhood which 
the physician who 
thinks in terms of adult 
hypothyroidism usually 
does not consider. In 
spite of refinements in 
various laboratory pro- 
cedures, diagnosis still 
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seems to be the most 
formidable problem. 
As Wilkins’ has said. “Although thyroid de- 
ficiency is the commonest endocrine disorder 
of childhood and the characteristic picture has 
been recognized for many years, physicians 
still show remarkable inaptitude in making 
the diagnosis correctly.” Certainly there is 
gross misunderstanding of the relationship be- 
tween hypothyroidism and mental perform- 
ance. Thirdly, most physicians apparently do 
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not understand why a child usually requires 
more thyroid than an adult. Therefore I shall 
discuss the diagnosis of hypothyroidism, the 
mental performance of the hypothyroid child. 
and the dosage of thyroid in the pediatric age 
group, in that order. 


Diagnosis 


The fundamental difference between hypo- 
thyroidism in children and hypothyroidism in 
adults is that in the former the deficiency oc- 
curs in a growing organism. A deficiency of 
thyroid hormone, necessary for bone growth. 
results in relative or absolute dwarfishness. 
the amount depending on the duration of the 
deficiency. Almost always there is absolute 
dwarfishness, i.e., the child’s height is less than 
3 percentile for age. In acquired hypothyroid- 
ism this relative dwarfishness can be demon- 
strated only by serial measurements which 
show a failure of normal growth. One of our 
patients had a normal height at 13 years of 
age when first seen as a possible hypothyroid. 
However, during the previous 18 months when 
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he presumably had had thyroid deficiency he 
had dropped from the 97 to the 50 percentile 
in height, indicating obvious growth failure. 
A history of retardation of growth and de- 
velopment is the single most helpful aid in 
suspecting the diagnosis of hypothyroidism, 
although it is not specific. The most important 
factor which should make one suspect hypo- 
thyroidism is dwarfishness. All patients seen 
at our clinie with heights less than 3 percentile 
for age are screened for hypothyroidism. 
Hypothyroid children are said to have a 
characteristic facies. Figure | is a photograph 
of a cretin four years and 10 months old. The 
diagnosis seems fairly obvious. Nevertheless 
she had been seen by five physicians and at 
no time had the diagnosis been suspected. As 
| shall show later, severe hypothyroidism can 
occur in the absence of characteristic facies. 
Carotenemia is extremely common in hypo- 
thyroidism, and this finding combined with 
dwarfishness strongly suggests the diagnosis. 
The skin of a hypothyroid child usually is 
cold and appears grayish and mottled, but 
there are many cases in which this is not a 
clear-cut finding. Other physical findings sup- 
posedly characteristic of childhood hypothy- 
roidism such as changes in the hair, enlarged 
tongue, and hernias have had relatively little 
value in establishing the diagnosis. 
Laboratory tests for diagnosis of hypothy- 
roidism need not be numerous. Three tests 
should be sufficient. The most valuable screen- 
ing procedure is the determination of bone 
age. If it is in the 10 percentile or greater, one 
can be reasonably certain that thyroid de- 
ficiency is not present. Using the standards of 
Greulich and Pyle.” one can feel fairly safe in 
excluding hypothyroidism if the bone age is 
70 per cent or more of the chronologic age. A 
bone age of less than 70 per cent does not 
mean that the patient is specifically hypothy- 
roid but that he should be studied further. 
Determination of the protein-bound iodine 
(PBL) is the next procedure. If performed 
properly, making certain the patient has not 
received organic iodides or thyroid, this test 
is very specific. If the PBI is greater than 4. 
the patient is not a primary hypothyroid. If it 
is less than 4, studies sometimes must be made 
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FIGURE 1. A cretin four years and 10 months old, with 
fairly characteristic facies. Five physicians had seen 
this child and none had suspected the diagnosis. 


to rule out hypopituitarism. All of our patients 
with congenital hypothyroidism have had val- 
ues below 3. 

Another very satisfactory indicator of hypo- 
thyroidism is elevation of the serum choles- 
terol following thyroid withdrawal. Only about 
50 per cent of hypothyroid patients have ele- 
vated serum cholesterol. If these patients, with 
or without hypercholesteremia, are given thy- 
roid, the serum cholesterol drops. The thyroid 
is then discontinued and the cholesterol rises 
to higher values than the initial one if the 
patient is hypothyroid. The disadvantage of 
this test is the time involved. The patient 
should receive at least a grain of thyroid a 
day for a month, the cholesterol having been 
determined before the thyroid therapy and 
again after a month of therapy. The thyroid 
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is then discontinued for four to six weeks and 
another cholesterol level obtained. If the cho- 
lesterol rises above 300 after thyroid) with- 
drawal the patient very likely has hypothy 
roidism., This test can be done in almost any 
laboratory. 

The basal metabolic rate is not an adequate 
test for thyroid function in any age group. 

The uptake of radioactive iodine is a fairly 
satisfactory test although it has technical limi 
tations. A group of patients with severe hypo- 
thyroidism described by Stanbury® and Wil- 
kins and his associates’ had normal iodine 
uptake, so this is not a perfect test. 

To summarize the diagnostic problems, a 
patient whose height is less than the 3. per- 
centile and who has a retarded bone age and 
a low level of protein-bound iodine should be 
considered a candidate for thyroid therapy. 
The response to thyroid therapy is the crucial 
test of hypothyroidism. An accelerated rate of 
growth, both in linear height and in bone age, 
under thyroid therapy furnishes the best evi- 
dence of the patient’s need for thyroid hor- 
mone, Coincidental improvement occurs in an 
increased appetite and activity and relief of 
constipation. The skin becomes warm = and 
anemia, almost always present, disappears. 


Mental Performance 


For many years the general consensus has 
been that all persons with congenital hypothy- 
roidism have some degree of mental defect. 
In our experience this concept has led to a 
number of mistakes in the diagnosis of dwarfed 
children. The general assumption seems to be 
that if a child has a grossly normal 1.Q. he is 
not hypothyroid. This concept arises from the 
fact that most hypothyroid children are re- 
tarded mentally. There are no satisfactory data 
to show what percentage of persons with con- 
genital or acquired hypothyroidism do have 
deficient intelligence. There are two theories 
concerning the nature of this mental retarda- 
tion. One is that the patient has two defects. 
i.e., an unrelated congenital cerebral defect 
and the thyroid defect. This can occur, and 
patients have been described who have gross 
developmental cerebral defects. The second 
concept is that the cerebral change is always 
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secondary to thyroid deficiency during the 
period of growth. Animal experimentation 
suggests that this is a possibility. If it were 
always true there should be a correlation be- 
tween the time of treatment and the subse- 
quent 1.Q. Studies by Topper? and other work- 
ers suggest that there is a poor relationship 
between ultimate intelligence and the time at 
which therapy is started. The three case re- 
ports which follow illustrate this problem. 
Case 1 


son, was seen because of a possibility that he 


A six month old boy, a physician's 


had scurvy. An x-ray of the knee revealed that 
the lower femoral epiphysis was not present. 
This led to the suspicion that the child might 
have hypothyroidism. Therapy with thyroid 
was started without further study, because the 
family would not permit additional studies to 
be made. The rapid rate of progress of the 





r1GURE 2. This child had so little failure of growth and 
development that there was failure to recognize evidence 
of what later proved to be marked hypothyroidism. 


POSTGRADUATE MEDICINE 








linear height and bone age which followed 
suggested that the thyroid was effective. The 
child was doing so well that the parents felt 
he did not have hypothyroidism, and at the 
age of two years the thyroid was discontinued. 
Within a month, typical signs of hypothyroid- 
ism appeared-—marked constipation, decrease 
in normal skin warmth, marked increase in the 
number of hours of sleep, and almost com- 
plete cessation of talking. The serum choles- 
terol level, which was 226 during therapy, 
rose to 446 after thyroid withdrawal. Therapy 
was started again and the child did well. At 
four years of age epiphysial dysgenesis was 
noted. At that time his 1.Q. was 130. He con- 
tinued to develop normally and progressed 
well in school. When he was seven years old 
his parents felt certain the diagnosis was 
wrong because of his progress and the thyroid 
was discontinued for a month, again with a 
relapse of the clinical status. After a month 
without thyroid the protein-bound iodine was 
1.70. The lack of mental retardation in this 
case would have prevented adequate treatment 
of the hypothyroidism had the diagnosis not 
heen confirmed repeatedly by laboratory tests. 

Case 2—The child shown in figure 2, a phy- 
sician’s first child, was followed by a_pedi- 
atrician until she was seven months old. No 
significant deviation in growth had been 
noted, and there were no clear-cut findings ex- 
cept the possibility of carotenemia. Because 
the pediatrician was not certain of the diag- 
nosis, he decided to wait one month before 
doing definitive studies, but the child was not 
brought back. She was next seen when 15 
months of age. 

She sat alone for the first time at eight 
months of age. When one year old she spoke 
recognizable single words. At 15 months she 
walked with minimal aid. There had been only 
2 in. of linear growth from the seventh to the 
fifteenth month. At 15 months her height was 
below the 3 percentile. The bridge of her nose 
was somewhat depressed and minimal caro- 
tenemia was present, but the appearance was 
not striking. The fontanels were wide open. 
She had two teeth, the first appearing at 13 
months of age. The hemoglobin was 9.5 gm.. 
the protein-bound iodine 1.7, the bone age as 
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FIGURE 3. A 14 year old girl who was apparently entirely 
normal except that she was short. Her past history in- 
cluded removal of a cherry-red tumor from the base of 
the tongue, in retrospect almost certainly an undescended 
thyroid. Further study disclosed hypothyroidism. 


expected at birth, and the cholesterol 380. 
After she was placed on thyroid the choles- 
terol dropped to normal and the PBI rose to 
5. She became much more active and the par- 
ents realized that what they had thought were 
normal stools actually had been constipated. 
Her mental performance at the age of two 
years is well within normal limits although no 
formal I.Q. test has been done. Her rate of 
growth has brought her to the 10 percentile. 
It is obvious that this child had so little fail- 
ure of growth and development that her phy- 
sician parent failed to recognize evidence of 
what turned out to be marked hypothyroidism. 
Case 3—-This case represents a problem in 
acquired hypothyroidism. When the patient 
in figure 3 was first seen in the outpatient 
clinic she was 14 years old and her only com- 
plaint was that she was short. She was in the 
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FIGURE 4. Chart showing course of patient in figure 3. 


top quarter of her freshman high school class. 
Her hemoglobin was 9.5 gm. Because of her 
normal mental performance and apparently 
adequate proportions it was felt that she was a 
pituitary dwarf and she was sent home. Be- 
cause of our interest in dwarfishness, she was 
brought back to the clinic for restudy. Her 
cholesterol was found to be 352. Her bone age 
was approximately 10 years compared with 
her chronologic age of 14. Her history dis- 
closed that she had had a throat operation 
when six years old; a cherry-red tumor had 
heen removed from the base of the tongue. 
After that she grew slowly. In retrospect, al- 
most certainly an undescended thyroid was 
removed. 

Skull x-rays showed a slightly enlarged sella 
turcica, frequently seen in hypothyroidism. 
After a month of thyroid therapy the choles- 
terol dropped to 173 and then rose to 394 
after thyroid withdrawal. Epiphysial dysgene- 
sis appeared after approximately nine months 
of therapy. Her growth rate was extraordinari- 
ly rapid; by 15 years of age she had reached 
the 50 percentile (figure 4). Her 1.Q. both be- 
fore and after therapy was 110. It is of inter- 
est that during this period of rapid growth a 
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severe iron deficiency anemia developed which 
apparently was a simple dilution anemia due 
to the excessive growth rate. This case empha- 
sizes again that intelligence and performance 
can be within normal limits ir spite of severe 
hypothyroidism. 


Dosage of Thyroid 

At least in certain parts of North Caroiina, 
there seems to be a common aisunderstand- 
ing about the amount of thyio. which should 
he given to a child with hypothyroidism. This 
misconception seemingly arises from the in- 
ternist’s concern about the effects of thyroid 
therapy in adults, in whom congestive failure 
develops so easily. 


Relatively small amounts of thyroid will ef- 





FIGURE 5. A 13 year old boy whose case demonstrates 
the necessity for large doses of thyroid in the treatment 
of hypothyroidism in childhood. There was marked re- 
tardation in height, and his bone age was 50 per cent of 
his chronologic age, despite the fact that he had been on 
small doses of thyroid almost constantly since the age 
of 18 months. 
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fectively eliminate the obvious symptoms of 
hypothyroidism. From 1% to 1 gr. of thyroid 
u.s.P. daily will return activity to normal, re- 
store the appetite and eliminate constipation. 
Anemia will disappear under this dosage and 
the skin will become normal. This amount of 
thyroid, however, is not satisfactory for pro- 
moting adequate growth. At least 2 to 3 gr. of 
thyroid vu.s.p. daily is necessary to maintain 
maximal growth. The next case illustrates this 
effectively. 

Case 4—This patient was 13 years old 
when we first saw him (figure 5). He was re- 
ferred because of possible hypopituitarism. 
Cretinism had been diagnosed when he was 
18 months old because of the typical appear- 
ance, an elevated cholesterol and a retarded 
hone age. He was started on thyroid at that 
time, and when he was two years old his par- 
ents moved to another town. A pediatrician 
who saw him at that time did not find any evi- 
dence of hypothyroidism, so he was kept on 
1% to | gr. thyroid until he was 13 years old. 

His height was markedly retarded, and his 
bone age was almost 50 per cent of his chron- 
ologic age. He was started immediately on 
large doses of thyroid. Prompt response oc- 
curred in both the bone age and the height 
age, his height going above the average and 
his bone age nearly reaching the 50 percentile 
(figure 6). His I.Q. before therapy was 95; 
after therapy it was 98, an insignificant rise. 
His school work, however, improved greatly 
as his reaction time improved, and he changed 
from a student who just passed to an average 
student. Adult sexual development occurred 
at age 1514 years, excluding pituitary disease. 
This case illustrates very well that a small 
amount of thyroid kept him functioning at a 
low normal level but failed to promote growth. 
A more adequate dosage of thyroid both im- 
proved his scholastic work and markedly ac- 
celerated his rate of growth. 


Summary 


All dwarfs should be studied for possible 
hypothyroidism. A normal bone age excludes 
the diagnosis unless the deficiency is of very 
recent origin. The protein-bound iodine index, 
appropriately done, is a most valuable and 
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FIGURE 6. Effect of adequate thyroid therapy in case of 


patient in figure 5. 


rapid screening test. The response of the cho- 
lesterol to withdrawal of thyroid has great val- 
ue in questionable cases. Most important in 
confirming the diagnosis is the response of the 
child’s height and bone age to therapy. 

The degree of physical and mental retarda- 
tion may be minimal even in severe hypothy- 
roidism, and a number of these patients have 
normal intelligence quotients. Most patients 
with congenital hypothyroidism, i.e., cretins, 
probably will not have normal intelligence re- 
gardless of the time the therapy is started. 

Because of the excellent cardiovascular 
status in childhood, thyroid therapy should 
be kept at dosages of 2 to 3 gr. thyroid U.s.P. 
daily through adolescence if one wishes to 
obtain maximum growth and performance. 
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@pinions differ concerning the management 
of cavernous hemangiomas in infants. Surgi- 
cal excision, application of carbon dioxide 
snow, beta-ray radium irradiation, gamma-ray 
radium treatment, roentgen ray treatment, 
radon seed implantation and injection of scle- 
rosing solution all have their advocates.’ ° 
Some authorities recommend immediate treat- 
ment: others advise postponing active inter- 
ference for variable periods. Parents, alarmed 
by the presence of an enlarging. disfiguring 
red skin lesion on their newborn infant, are 
confused and concerned by the variety of 
measures advocated, and their peace of mind 
is not enhanced by raising the fear of malig- 
nancy, as is done occasionally when the lesion 
enlarges rapidly. Such confusion is regretta- 
ble, since the natural history of these lesions 
in infants has been known since its descrip- 
tion by Lister® in 1938, which provides the 
basis for correct prognosis and intelligent con- 
servative management. 


The Alice Crocker Llovd Radiation Therapy Center, Department of 
Radielogy, University of Michigan, Ann Arbor, Michigan 
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Lister’s observations, made on 92 cavernous 
hemangiomas in 76 infants in whom all forms 
of treatment were withheld, may be summa- 
rized as follows: 

These lesions enlarge more or less rapidly 
during the first few months after their appear- 
ance. Growth never continues beyond one 
year of age; often it ceases between the sixth 
and eighth months. After this, regression sets 
in. By the fifth year all trace of color usually 
is gone. In the larger lesions more time is re- 
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a. Three months of age. 


b. Thirty-one months of age. 


FIGURE 1. Patient L. S. A small hemangioma, present at birth, enlarged rapidly to the size shown in a, causing the 
referring physician to suspect a malignant tumor. Only portions of the lesions were treated with small doses of x-ray 
at three and five months of age. Ulceration and one episode of hemorrhage requiring a compression bandage occur- 
red at age three and one-half months. Evidence of regression was noted at age seven months and continued steadily 


to the time the patient was last seen, at 32 months of age. 


quired for final absorption of redundant skin. 
Those lesions which persist into adulthood 
show little growth in early childhood. 

From 1947 to 1954, inclusive, 346 patients 
with cavernous hemangiomas were seen in the 
Alice Crocker Lloyd Radiation Therapy Cen- 
ter of the University Hospital. Seventy patients 
had more than one lesion; the total number of 
hemangiomas was 471. In 394 the period of 
observation was sufficiently long to provide 
insight into the course of the disease when 
minimal active treatment or no treatment is 
given. 

Port-wine marks (nevi flammeus), spider 
angiomas, lymphangiomas, cirsoid aneurysms, 
arteriovenous aneurysms and visceral heman- 
giomas are excluded from consideration in 
this discussion. The natural histories and in- 
dications for treatment in such cases are quite 
different from those of the cavernous type. 

Involvement by cavernous hemangioma may 
be cutaneous (63 per cent in our series). sub- 
cutaneous (15 per cent) or mixed (22 per 
cent). The female to male ratio was 2.5 to 1. 

Sixty-one per cent of the lesions in our series 
were present at birth; 86 per cent were present 
at birth or appeared within the first month. 
Only 14 per cent developed after one month 
of age. Our records indicate that early growth 
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was noted in 85 per cent of the cases; in the 
remainder, no information was available. En- 
largement in the first few months of life is 
of prime importance in identifying those 
lesions which, in accordance with Lister’s ob- 
servations, eventually will involute. 

Early enlargement is readily observed and 
reported by the parents in most cases. Some- 
times one can obtain this information only by 
careful interrogation. The lesion may not have 
increased in area but may have become thick- 
er, this change escaping the parents’ notice. 
Patchy islands of skin involvement may coa- 
lesce; this may be forgotten. In some cases a 
short period of observation has verified growth 
of the lesion. 

The hemangioma which will eventually in- 
volute attains its maximum size within the 
first year of life. In half of our cases, growth 
ceased before six months of age; the rest 
reached maximum size between 6 and 12 
months of age. 

Some lesions enlarge at an alarmingly rapid 
rate (figure 1). Because of the fear of malig- 
nancy, drastic therapeutic measures—radia- 
tion, surgical or other—may be taken with 
undesirable late sequelae such as scarring. 
radiation damage of soft tissue, decreased 
bone growth, etc. (figure 2). Biopsies of such 
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a. Seven months of age. b. Seven years of age. 


FiGuReE 2. Patient L. M. The lesion, present at birth, increased in size during the first few months of life. Applica- 
tion of carbon dioxide snow elsewhere had produced partial surface blanching but the subcutaneous component con- 
tinued to enlarge. We first saw the patient at age seven months. Because of the cutaneous scarring, irradiation was 
not undertaken. The lesion was observed at frequent intervals. By 14 months of age, slight regression was noted. By 
30 months of age the lesion had decreased considerably in size. Searring from carbon dioxide snow was evident at 
age seven years, 


lesions often are reported as showing highly Later a decrease in the tenseness of the over- 
cellular tissue, possibly sarcomatous. lying skin, manifested by a slightly wrinkled 

After growth ceases, a stationary period of | appearance (figure 3), develops when the bulk 
varying duration ensues before signs of begin- of the lesion decreases. Gradually the lesion 
ning regression appear. In a cutaneous lesion decreases in thickness. Considerable regres- 
the initial evidence of regression will consist sion may occur before the area of the lesion 
of fading of the original brilliant red color to diminishes. Initial evidence of beginning in- 
a duller red and then to a grayish hue. The volution appeared before six months of age in 
alterations appear first in the center of the 16 per cent of our cases and between 6 and 12 
lesion and gradually spread to the periphery. months in 65 per cent. In the rest, signs of 





a. Six months of age. b. Four years and nine months of age. 


FIGURE 3. Patient A. D. This hemangioma of the chest wall was present at birth and increased in area and thickness. At 
six months of age it was tense, red and raised. A single dose of 350 r of superficial x-ray was given, with little 
change resulting other than minimal blanching. Not until 14 months of age were less distention (producing a wrin 
kled surface), less elevation and irregular blanching noted. No additional treatment was given. At age four years and 
nine months, the site was flat, the skin was wrinkled and there was slight residual redness. 
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a. Seven months of age. b. Three years of age. 

rigure 4. Patient G. K. This hemangioma appeared a few days after birth and slowly increased in size. When the 
patient was seven months old, 300 r of superficial x-ray was given. Three months later the lesion was only slightly 
smaller. Steady regression began at age 14 months and continued until three years of age, when it was difficult to 


identify the site of the lesion. 


retrogression did not appear until after one 
year of age. 

Retrogression usually continues for several 
years. In most cases, by five years of age (fig- 
ure 4) the lesion has disappeared or only 
traces of color remain; this occurs with or 
without active treatment (figure 5). In the 
bulky lesions, more time may be necessary for 
adjustment of redundant skin. 

The natural history of this lesion is at vari- 


a) 





a. Five months of age. 


ance with that of a neoplasm. According to 
Willis,’ the cavernous hemangioma is not a 
true neoplasm but a congenital vascular mal- 
formation. The increase in size which occurs 
early in life is not due to cellular proliferation 
but “to canalization and establishment of a 
blood-flow in fresh parts of an already exist- 
ing malformation.’ The microscopic appear- 
ance may be disturbing because poorly canal- 
ized vasoformative tissue may appear highly 





b. Four and one-half years of age. 





FIGURE 5. Patient K. W. This hemangioma of the left forearm and wrist, present at birth, had doubled in size by five 
months of age. Only the upper half of the lesion was irradiated with small doses of x-ray at five and seven months 
of age; the part over the wrist and hand was not treated. At the age of four and one-half years the site was flat with 
slight irregular residual redness. The treated and untreated areas regressed equally well. 
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cellular and invasive. A variety of terms have 


been employed by pathologists to describe 
excised lesions: cavernous, simple, capillary, 
hypertrophicum, ete.; these have not been of 
any assistance for the clinical purposes of 
prognosis and indications for treatment. 

Proper identification of the type of lesion 
constitutes the first step in the management of 
infantile hemangiomas. The ordinary port- 
wine marks are readily excluded. Of prime 
importance is the separation of those cavern- 
ous hemangiomas which will eventually in- 
volute spontaneously from those which will 
not. As already stated, this depends on the 
lesion’s growth pattern in early life. Lesions 
which enlarge during the first few months of 
life and cease growing before one year of age 
will involute. Lesions which do not grow early 
in life, as a rule, will not regress spontaneous- 
ly, although we have noted infrequent excep- 
tions. Among the lesions which may be pres- 
ent at birth and not enlarge during the first 
few months of life but later, perhaps after one 
or two years, exhibit growth which may con- 
tinue steadily are hemangiomas which histo- 
logically contain complete or partially formed 
adult vessels with smooth muscle—these are 
arteriovenous malformations or aneurysms. 
These, as well as those hemangiomas which 
consist almost entirely of adult venous struc- 
tures (which also will not regress spontaneous- 
ly), are rare in infants. It is doubtful that 
radiation treatment will obliterate such lesions 
except at the price of serious radiation dam- 
age of normal tissues. Some lymphangiomas 
with hemorrhage in their spaces will simulate 
hemangiomas. Most of the hemangiomas seen 
in childhood will disappear eventually with- 
out treatment. 

The chief danger in managing this disorder 
arises not from any attribute of the disease 
but from overzealous therapeutic measures. 
Surgical excisions and plastic rearrangements 
often will leave cosmetic blemishes which 
would not follow conservative management. 
Overly enthusiastic radiation treatment of any 
kind, while effecting rapid and complete re- 
gression, will produce overt or latent radia- 
tion damage of tissue. Years later, skin changes 
and limitation of bone growth may become 
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apparent. The objective of treatment must not 
be disappearance of the lesion with the pres- 
ence of apparently normal tissue at the site 
several years after treatment, but must be the 
presence of undamaged normal tissue decades 
later. The radiation dose which will avoid sig- 
nificant late tissue sequelae, particularly when 
administered in multiple small repeated quan- 
lities over a period of time, has not been es- 
tablished precisely. Use of sclerosing agents 
at times results in untoward slough of tissue 
and subsequent scarring. Overtreatment with 
carbon dioxide snow will sear the skin; at the 
same time a subcutaneous component may 
continue to grow (figure 2). The same phe- 
nomenon may follow beta-ray irradiation. 

During the phase of enlargement of the 
lesion it has been our practice to administer 
one or two small doses of x-ray radiation. 
Most patients treated in this manner received 
a single dose of 300 r (air) of superficial 
radiation. For larger lesions a somewhat 
larger numerical dose, 500 to 600 r, may be 
given over five or six days. Beta-ray radium 
irradiation has been used for some lesions in- 
stead of x-ray. The purpose of this treatment 
is not eradication of the lesion but limitation 
of its growth. 

Following such treatment, there may be no 
change, mild blanching (which may be so 
slight as to escape the parents’ notice), con- 
siderable regression of color and bulk which 
is maintained, or initial regression followed 
by enlargement of the lesion again to or al- 
most to its original size (figure 6); the latter 
will not occur if the lesion has passed beyond 
its growth phase. Seventy-five per cent of the 
patients in our series who were treated with 
irradiation were less than six months of age. 
(It is of interest that when a lesion has ceased 
growing, incomplete excision may be carried 
out without fear of recurrence. Lack of recur- 
rence under such conditions is mistakenly at- 
tributed to the surgical procedure. ) 

Many radiologists have developed empiri- 
cally a radiotherapeutic approach which is es- 
sentially that already described. They admin- 
ister several small doses of radiation and then 
wait for eventual resolution. However, many 
will not accept the occurrence of spontaneous 
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a. Five months of age. 


b. Eight months of age; enlarge- 
ment following regression. 


.. Three years of age. 





ricurE 6. Patient J. A. J. This child was born with a right congenital 
microphthalmia and hemangioma of orbit, temple, preauricular region 
and upper lip. The lesion enlarged to the status seen in a. The right 
orbital region was treated with x-ray, 100 r per day to a total of 600 r. 
Rapid and pronounced regression occurred, but by eight months of age 
the lesion had enlarged again, almost to its original size. Small areas on 
the upper eyelid and at the outer canthus were irradiated with small 
doses of x-ray, without effect. No further treatment was given, and the 
situation remained static until some time after 16 months of age, when 
involution began. By the age of three years the regression was pro- 
nounced. The right) preauricular lesion, which was never treated, in- 
voluted completely. The upper lip lesion, also untreated, had regressed 
partially. The right eye, functionless from birth, was scheduled for re- 





moval. 


involution and assert that all such lesions re- 
quire treatment. That spontaneous regression 
does occur is receiving more and more recog- 
nition and has been demonstrated by an in- 
creasing number of workers, as exemplified by 
the publications of Modlin,* Walter’ and Ron- 
chese'’ and the contained bibliographies. 

In cases in which the lesion has passed be- 
yond the phase of enlargement, frequently no 
specific therapy is given. In all cases, we in- 
form the parents of the natural course of the 
disease and that our objective is eventual total 
regression without late undesirabie sequelae. 
Color transparencies are made and accurate 
descriptions and dimensions recorded. We also 
tell them of the differences of opinion re- 
garding treatment of these lesions. fortifying 
against critical comments by relatives and 
friends on the lack of aggressive action. Color 
transparencies have special value. Parents find 
it dificult to appreciate the gradual and subtle 
retrogression. and after one or two years they 
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frequently are amazed at the change which 
has occurred and which is evident on com- 
parison with color transparencies showing the 
initial appearance. 

Eighty-four patients with 112 lesions did 
not receive radiation or other specific treat- 
ment. Over half of these infants were more 
than six months of age when first seen. Many 
of the lesions already showed early signs of 
regression. 

In all cases, once involution has begun, 
periodic observation becomes important only 
for reassurance of the parents, if they require 
it, and for academic interest in accumulating 
data. Periodic observation is, however, im- 
perative until obvious regression has begun, 
to make completely certain that the initial 
identification of the lesion as one which will 
regress was correct. Only one of our patients 
with lesions identified as the eventual involut- 
ing type did not have substantial regression 
by five years of age; the lesion, located on the 
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a. Eight months of age. 


b. Thirty-nine months of age. 


FIGURE 7. Patient G. P. Hemangioma of the right upper eyelid became apparent at the age of four months and en- 
larged for a short period. The patient was first seen at eight months of age. No change in size occurred for several 


months, and no treatment of any kind was given. Regression began between 14 and 17 months of age. 


of 39 months, only slight thickening remained. 


nasal tip, received two doses of x-ray of the 
usual quantity. This child was undersized, 
grew slowly generally and in particular had 
very fine, dry hair which showed almost neg- 
ligible growth. Our pediatricians recognized a 
deviation from normal growth in this child 
but were unable to define it. In several other 
cases a similar type of hair was associated 


At the age 


with a slower than average regression of a 
hemangioma. In this exception, the nasal le- 
sion was partially excised with a fair cosmetic 
result; we believe but cannot prove that even- 
tually this lesion would have regressed. 
Although commonly the management of 
these lesions is a simple process requiring pa- 
tience and only minimal active interference 





a. Nine months of age. 


b. Twenty-one months of age. 





FicuRE 8. Patient D. O. This patient was referred as a treatment failure. The large facial hemangioma, treated else- 
where with x-ray and radium, had continued to enlarge. The last treatment had been given four months before we 
saw the patient at the age of nine months. Other than saline compresses and bakes for the ulceration, no treatment 
was given. Involution began between 12 and 16 months of age. We observed this case until age 22 months, at which 
time the involution process was well advanced. 
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ricurE 9. Patient A. A. A large hemangioma of the but- 
tock, genitalia and upper thigh was present at birth and 
enlarged as manifested by increased elevation above skin 
level. Multiple small hemangiomas were present else- 
where on the body. At five weeks of age, ulceration de- 
veloped along the gluteal crease and spread across the 
surface, and the lesion continued to increase in thick- 
ness until the age of five months. Careful nursing care, 
soaks and bakes plus several small doses of x-ray (75 r) 
to limited areas for control of infection resulted in heal- 
ing of the ulceration. At seven months of age the ulcera- 
tion was healed but the redness persisted and the lesion 
was thicker. Involution started between seven and nine 
months of age. By 13 months, regression was taking 
place rapidly, as shown by blanching and decreased ele- 
vation. Further improvement was noted at the last visit 
at age 21 months. The lesions elsewhere on the body 
also were regressing. : 





a. Five weeks of age. 






4 b. Five months of age. 
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a. Six weeks of age. b. Twenty-two months of age. 


(figure 7), this is not the case for lesions of 
large area, frequently occurring on the face 
(figures 8 to 10). Ulceration, which often be- 
comes infected, may occur in small lesions 
but is more often encountered in these large 
tumors (20 per cent of the lesions in our series 
showed some degree of ulceration at some 
time during the course of the disease). We 
have treated this complication with warm wet 
compresses followed by bakes: sometimes sys- 
temic antibiotics have been used. In two cases, 
necrosis developed and resulted in tissue de- 
fects (figure 10). This could not be prevented 
since it developed within a short time after 
birth (in patient S. G., figure 10, within 12 
days after birth) and existed on admission. 

Conservative management is_ particularly 
important in cases of extensive lesions. Al- 
though surgical excision is a practical (al- 
though not an essential or necessary ) method 
of treatment for some small, suitably located 
lesions, in these large lesions it will result in 
deformity and scarring. If radiation is used to 
the extent of eradicating the lesion, significant 
late radiation damage of some type is almost 
unavoidable. Proper conservative management 
of these extensive lesions may require one or 
more periods of hospitalization. 

Hemorrhage from cavernous hemangiomas 
occurs rarely. Although a slight bloody dis- 
charge was noted in a few ulcerated lesions. 
in only one (figure 1) did bleeding require 
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FIGURE 10. Patient S. G. This pa- 
tient was born with widespread 
hemangiomatous involvement of 
the face. By the twelfth day of 
life, six areas of ulceration had 
developed. These persisted and 
resulted in necrosis and destrue- 
tion of part of the upper lip and 
the left ear. The patient was ad- 
mitted to the hospital at six 
weeks of age. Treatment consisted 
of small doses of X-ray, soaks 
and bakes. The ulcerations healed 
by four months of age but onset 
of involution did not become ap- 
parent until eight months of age 
and consisted of irregular blanch- 
ing. Regression continued rapid- 
ly, and only slight traces of color 
remained at age 22 months, when 
the patient was ready for plastic 
repair of the lip and ear. 


control by a compression bandage. 

Parents and physicians frequently are con- 
cerned that trauma to the lesion may produce 
serious hemorrhage; this has not occurred in 
our cases. A lethal outcome from cavernous 
hemangioma has not been encountered. One 
patient whose lesion covered most of the left 
half of the face and forehead with ulceration, 
necrosis and tissue loss had difficulty in swal- 
lowing which was presumed to be due to he- 
mangiomatous involvement of the pharynx. 
At autopsy, the pharynx was found to be free 
of hemangioma; the cause of death was a seri- 
ous congenital anomaly of the cerebellum. 
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CLINICOPATHOLOGIC CONFERENCE 


Report From Veterans Administration Hospital, Hines, Illinois 


Report of Case 


A 50 year old Negro man entered the hos- 
pital on December 13, 1950 because of head- 
aches, shortness of breath, and pain in the 
chest, back and sides. A diagnosis of acute 
infection of the upper respiratory tract was 
made, and he was treated with sulfadiazine 
and penicillin. Chest roentgenograms did not 
reveal evidence of pneumonia. He was dis- 
charged on December 27, 1950. 

He returned to the hospital after one month, 
on January 28, 1951, and gave the history 
that he had had “asthma” since 1930. He 
stated that he had had repeated attacks of noc- 
turnal dyspnea for several years and that these 
were relieved by getting up. He also had ex- 
perienced exertional dyspnea and swelling of 
the ankles in recent years. 

The patient was obese and appeared ill. His 
temperature was 103° F. Dullness was noted 
in the posterior chest, with diminished breath 
sounds on both sides. A diagnosis of pneu- 
monitis was made, although a chest x-ray was 
interpreted as showing only slight pulmonary 
congestion. Penicillin was administered for 
five days, and the patient’s temperature rapid- 
ly fell to normal. Subsequent work-up revealed 
the following: blood pressure 170/110: elec- 
trocardiographic findings within normal lim- 
its on two examinations, and basal metabolic 
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rates of plus 37, plus 50 and plus 40 on three 
occasions. However, physical evidence of thy- 
rotoxicosis was not found. The patient was 
discharged on March 6, 1951, presumably 
recovered. 

On August 26, 1952 he re-entered the hos- 
pital complaining of nocturia of three to four 
months’ duration and marked daily frequency. 
He also complained of having shortness of 
breath during hot weather and when climbing 
stairs, and of low back pain. ¢ 

The lung fields were clear except for a few 
wheezes heard over the large bronchi. The 
heart rate and rhythm were regular. Murmurs 
were not heard. Blood pressure was 126/90. 
Eyegrounds appeared normal. Abdominal ex- 
amination disclosed no significant findings. 

Genitourinary examination revealed the 
prostate to be small, firm and regular. Several 
soft strictures were felt in the posterior ure- 
thra, but a No. 20 catheter was passed and 
there was no residual urine. Cystoscopic ex- 
amination disclosed an orifice of a diverticu- 
lum just medial to the right ureteral orifice 
(figure 1). Passage of a cystoscope into the 
orifice revealed a large cavity. Diverticulec- 
tomy was performed on October 16, 1952. 
Convalescence was uneventful and the patient 
was discharged on November 26 (figure 2). 

On March 18, 1954 the patient returned to 
the hospital because of bouts of suprapubic 
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FIGURE 1, Cystogram showing diverticulum of bladder. 


pain of three months’ duration. He described 
the pain as annoying but not severe. Dysuria 
or hematuria was not present, but nocturia oc- 
curred two to five times a night. Urine cul- 
tures revealed Staphylococcus aureus and 
Streptococcus viridans, both sensitive to strep- 
tomycin, 2 units per cubic centimeter. The 
patient was treated with streptomycin, 0.3 
gm. every six hours for a total of 10 gm. Re- 
sults of treatment were described as satisfac- 
tory, and the suprapubic pain was relieved. 
Urine culture on April 8 gave negative find- 
ings. The patient was discharged on April 8. 

On July 14, 1954, the patient was hospital- 
ized for the fifth time, complaining of pain in 
the lower back, suprapubic pain, urinary fre- 
quency (sometimes every 15 minutes) and 
nocturia (six times a night). Interrogation 
brought to light several facts which had not 
been elicited on the previous four hospital 
admissions: 

1. The patient admitted that he had been 
a bed-wetter since childhood and had always 
had nocturia. 
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FIGURE 2. Postoperative cystogram showing smooth blad- 
der wall. 


2. For 17 years he had drunk a gallon of 
whisky a day, but he gave this up in April 
of 1950. 

3. He had gonorrhea in 1939. 

4. He had suffered from substernal pain 
since 1910 and from swelling of the ankles 


for 20 years. 


18 


5. In 1940 he sustained fractures of the 
neck and shoulder in an automobile accident. 

6. Since 1949 he had had “‘black-out 
spells,” falling down and remaining uncon- 
scious for several minutes, sometimes biting 
his tongue. 

7. He stated that since 1950 he “felt things 
crawling all over” his body. 

Genitourinary work-up revealed a bladder 
capacity of 200 cc. A stellate scar was seen in 
the right side of the fundus of the bladder. 
which was otherwise normal. The prostate was 
thought to be normal. A small remnant of a 
previous diverticulum, revealed roentgenologi- 
cally, measured 1 by 1.5 by 1 cm. This was 
judged to be within normal limits for healing 
of a resected diverticulum, and hence the sur- 
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FIGURE 3. Intravenous pyelogram taken on patient’s last 
admission to hospital, showing nonfunction of the right 
kidney. 


gical results were considered good. The pa- 
tient was discharged with maximal hospital 
benefit. It was noted that he seemed to exag- 
gerate his symptoms and had a peculiar per- 
sonality. It was felt that he probably would 
return soon with further complaints. 

On September 2, 1954 the patient returned 
to the hospital for his sixth and final admis- 
sion. He complained of pain in the right flank 
of 20 days’ duration, radiating to the anterior 
abdominal wall and to the tip of the penis, 
and chills and fever for three days. At first 
the pain had been mild and intermittent, but 
by August 30 it was quite severe and he had 
“pain all over” his body. He noticed a poor 
appetite and vomited several times on August 
30, and nausea continued to the time of ad- 
mission. He denied having any urinary symp- 
toms; he did not have nocturia, hematuria. 
dysuria or frequency. To his knowledge. he 
had not passed stones. 

A two glass urine test was done, and both 
specimens were clear. Urinalysis disclosed a 
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FIGURE 4, Cystogram taken on patient’s last admission to 
hospital, showing irregularity of bladder. 


trace of albumin, no sugar, 5 white blood 
cells per high power field, and no red blood 
cells. His white blood cell count was 12,300, 
with 75 per cent polymorphonuclear leuko- 
cytes and 25 per cent lymphocytes. Total pro- 
tein was 7.7 gm. Nonprotein nitrogen was 37.8 
mg. per cent. Red blood cell count was 4.000.- 
000. Hemoglobin was 12.5 gm. A repeat count 
of the white blood cells was made, and these 
numbered 6700. 

Special examinations included intravenous 
pyelography, which revealed no dye from the 
right kidney (figure 3), but the left kidney 
and ureter appeared normal. Cystoscopic study 
showed a stellate scar and some retraction in 
the right lateral bladder wall (figure 4). The 
right ureteral orifice was slightly displaced 
laterally as a result of scarring. An obstruc- 
tion was encountered 1!% cm. from the right 
ureteral orifice. This was finally passed after 
repeated attempts, and a No. 4 catheter was 
inserted to 30 cm. Indigo carmine, adminis- 
tered intravenously, appeared in four min- 
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utes on the left side and was intensely blue 
in eight minutes. Clear urine drained from 
the right side, and dye did not appear in 10 
minutes. Specimens from both kidneys _re- 
vealed only 1 to 2 white blood cells per high 
power field. Retrograde pyelography revealed 
normal calyces and ureter on the left. On the 
right, there was some irregularity of the supe- 
rior calyx and increased tortuosity of the right 
ureter. Gallbladder studies showed a nonfunc- 
tioning gallbladder. 

The patient’s temperature curve was _ nor- 
mal for the first week of the hospital course, 
but on September 8 it was elevated to 102.6° F. 
It fluctuated from 100 to 102° F. for a week, 
spiking to 105° F. on September 12. He com- 
plained of difficulty in eating and of chills at 
night. On September 15, acute muscle guard- 
ing and tenderness were noted in the right 
upper quadrant. He was started on 50,000 
units of penicillin every three hours and on 
SYNKAYVITE’. On September 17 he vomited '2 
cup of light green liquid. Two days later the 
icteric index was 16 and the urine urobilino- 
gen was normal. On September 22 his sclerae 
appeared icteric and he complained of itching 
over the lower extremities and right side of 
his body. A medical consultant saw the patient 
on September 24 and noted icteric sclerae and 
diffuse tenderness over the entire abdomen. 
The edge of the liver was just palpable at the 
costal margin. The spleen was definitely palpa- 
ble. Masses were not felt. Laboratory study at 
this time disclosed the following: red blood 
cells 3.200.000, white blood cells 29.300, alka- 
line phosphatase 11.6 units, globulin 3.8, thy- 
mol turbidity 18 units, and serum bilirubin 
15.2 (11.6 direct). 

The conclusion was reached that liver func- 
tion tests indicated a hepatocellular jaundice. 
with the unlikely possibility of a_ball-valve 
type of common duct obstruction. 

For the next 10 days the patient’s tempera- 
ture was elevated irregularly, up to 104° F. 
On October 2 he was transferred to the Surgi- 
cal Service because of “symptoms pointing to 
definite gallbladder and liver disease.” Lab- 
oratory data at this time included: blood 
smear negative for malaria, two blood cul- 
tures positive for Pseudomonas (probably a 
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contamination), thymol turbidity 20 units, 
van den Bergh 27.2 total (20.2 direct), alka- 
line phosphatase 14.2 units, serum amylase 38. 

Surgical exploration on October 9 showed 
the stomach, colon, pancreas and left kidney 
to be normal. The bile ducts were explored 
carefully, and abnormalities were not found. 
Palpation of the right kidney revealed a soft, 
fluctuant, perinephric abscess or dilated right 
kidney. The abdomen was closed and the right 
kidney examined through a right lateral inci- 
sion. Perinephric adhesions were present over 
its entire surface. The kidney was fluctuant, 
and needle aspiration disclosed a purulent ma- 
terial, thought to be due to a renal carbuncle 
which had perforated into the renal pelvis. 
Pyelotomy was done, leaving a T tube in the 
pelvis and dilated ureter. 

Postoperatively, the patient improved. His 
temperature fluctuated from normal to 101.4 
F. the following week. Several blood transfu- 
sions were given preoperatively and at sur- 
gery. He was treated with penicillin and strep- 
tomycin for two weeks postoperatively. The 
drainage from the right kidney showed pro- 
gressive clearing of the urine. The patient was 
transferred back to the Genitourinary Service 
on October 19. 

On October 21 his icteric index was 37. 
The jaundice seemed to be subsiding, and the 
patient got along well until December 3, when 
he complained of pain in the left chest, aggra- 
vated by breathing. Bronchovesicular breath- 
ing and moist rales were heard over the left 
chest. His temperature was 102° F. and respi- 
rations were 32. Penicillin, 50,000 units every 
three hours, was started and continued spo- 
radically until the time of the patient’s death. 
Attempts at cystoscopy on November 20 and 
December 17 were unsuccessful because of 
obstruction at the bladder neck. Rectal exami- 
nation on November 20 disclosed a “spheri- 
cal mass in the region of the right base of the 
prostate which was fairly firm.” Bladder wash- 
ings through a coudé catheter on December 
20 and December 22 were blood-tinged. and 
closed bladder drainage was instituted. On 
December 25. a note described the patient as 
dyspneic, with a respiratory rate of 46. tem- 
perature 106° F., respiratory lag on the right 
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side of the chest, and marked dullness an- 
teriorly over the right middle and lower lobes. 
Breath sounds were exaggerated, with bron- 
chial breathing. The patient was put in an 
oxygen tent. On December 26 he appeared 
semicomatose. His breath had a sweetish, ace- 
tone odor. His blood pressure was 80/50, 
pulse 120, respirations 30. On December 27 
the white blood cell count was 28,000, non- 
protein nitrogen 56.8, blood sugar 121, and 
the urine showed 4 plus albumin, no sugar, 
many white cells and numerous red blood 
cells. The T tube in the right kidney was re- 
moved and found to be blocked by encrusted 
salts. A catheter was placed in the pyelotomy. 
Urinary output through the bladder measured 
only 125 ec. on December 25, but after chang- 
ing the drainage tube the output from the 
right kidney was 800 cc. and the patient ap- 
peared improved on December 27. 

The next day he appeared brighter. His 
pulse was still weak. Blood pressure was 85/60. 
Respirations were 30, and temperature was 
102.8° F. The breath sounds had cleared 
somewhat. The abdomen was tender over the 
area of the bladder, and a consultant thought 
there might be a pericystic abscess from un- 
successful attempts at cystoscopy. One attempt 
to aspirate the right perivesical area down 
through the rectus sheath revealed an absence 
of pus. Bladder washings were still blood- 
tinged. The right nephrostomy catheter was 
draining well. 

On December 29 the patient’s temperature 
was still elevated and little change was noted 
in his condition. 

On December 30, 1954 the patient died at 
2:20 P.M. 


Discussion 


DR. R. R. CROSS, JR.: I shall review some of 
the pertinent points of this patient’s history. 
Cystoscopic examination in August 1952, at 
the third hospital admission, revealed a blad- 
der diverticulum which subsequently was re- 
moved. A cystoscopic examination is not re- 
corded for his fourth admission in March 
1954, but in July of the same year, at his fifth 
hospital admission, cystoscopic examination 
disclosed a normal bladder except for the scar 
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of the previous diverticulectomy. The bladder 
capacity at that time was 200 cc. 

The symptoms on admission to the hospital 
in March and July 1954 were primarily uri- 
nary, but those of his sixth and final admis- 
sion in September 1954 were specifically not 
urinary in that he did not have complaints 
associated with urination. However, the pat- 
tern of pain suggested the possibility of a 
stone to the physician who took the history. 
Pain in the right flank radiated anteriorly 
and to the tip of the penis. This had been pres- 
ent for 20 days, and while it had been mild 
and intermittent initially, it was quite severe 
on admission. For three days prior to admis- 
sion, he had chills and fever. 

There was tenderness in the right flank in 
the costovertebral angle, and the prostate was 
tender. Urine was clear. Microscopic examina- 
tion of the urine showed 5 white blood cells 
per high power field. 

So far, we have seen that a surgical proce- 
dure was performed on the bladder to remove 
a large diverticulum less than a year prior to 
the patient’s last hospital admission. Two ad- 
missions within six months had been because 
of suprapubic pain, nocturia, urgency and 
pyuria; the last was because of right flank 
pain and fever—pyuria was not present. This 
would tend to point to something blocking the 
output of the right kidney. One could suspect 
that the right ureter had been compromised 
at the time diverticulectomy was performed. 
Sear tissue could have blocked the lower ure- 
ter, and the stagnant urine behind it could 
have become infected. Another thought is that 
the lower ureter had been partially blocked 
by the surgical procedure and subsequent scar- 
ring. The stagnant urine could have aided in 
stone formation. The stone could have moved 
down to the narrow lower ureter to finish 
blocking it. Mention is not made of any pyelo- 
grams taken after the diverticulectomy; these 
would have hinted at the status of the lower 
ureter. And, of course, carcinoma of the blad- 
der could block the ureter. This does not seem 
likely, since a cystoscopic examination during 
the work-up prior to diverticulectomy did not 
suggest it, nor did cystoscopic study only two 
months ago. The results of histologic examina- 
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tion of the wall of the diverticulum were not 
recorded, 

X-rays taken on the last admission verified 
that something was wrong with the right kid- 
ney and ureter, the intravenous pyelograms 
showing a nonfunctioning right kidney. Cys- 
toscopic examination on September 9, 1954, 
disclosed a normal bladder except for a stel- 
late scar of the previous diverticulectomy. The 
right lateral wall of the bladder was some- 
what retracted, including the right’ ureteral 
orifice. A ureteral catheter met an obstruction 
in the right ureter at L's em., which was 
finally passed with a No. 4 Fr. catheter, in- 
serted 30 cm. A function test with indigo car- 
mine disclosed normal function on the left, 
but on the right the dye did not appear in LO 
minutes. Urine from the right kidney was 
clear. This does not fit with the possibility of 
a right-sided pyuria causing the fever. Retro- 
grade pyelograms showed irregularity of the 
right superior calyx and tortuosity of the right 
ureter. We are not told the nature of the ob- 
struction at L's em. 

From a urologic point of view, we now have 
(Ll) pain in the right flank radiating to the 
penis, (2) fever, (3) tenderness at the right 
costovertebral angle, (4) partially obstructed 
right ureter 1's em. from the bladder, (5) 
nonfunctioning right kidney as observed both 
with ploprRAst® for an intravenous pyelogram 
and with the indigo carmine test and (6) a 
tortuous right ureter as seen on the retrograde 
pyelograms. 

Not being satisfied with this, the physician 
evidently sought elsewhere for trouble. Gall- 
bladder studies on September 13 revealed a 
nonfunctioning gallbladder. Thus, there were 
two possibilities for a right-sided disorder. 

The patient’s temperature was elevated daily 
during his hospital course, up to 105° F. on 
September 12. He had some difficulty eating. 
Acute tenderness developed in the right upper 
quadrant. On September 19, the icteric index 
was 16, and three days later he was visibly 
icteric. We are told in the protocol that the 
medical consultant considered the patient to 
have hepatocellular jaundice. Surgical explo- 
ration was done and the bile ducts were found 
to be normal, but a soft fluctuant mass was 
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felt in the region of the right kidney. The ab- 
domen was closed and the right kidney ex- 
plored. A perinephric abscess was not found, 
The kidney was aspirated and pus was ob- 
tained. A pyelotomy T tube was placed for 
drainage. 

The patient improved somewhat following 
antibiotic therapy and institution of drainage. 
The urine became clear. From this, it would 
appear that following catheterization the right 
ureter again had become blocked at the time 
of the cystoscopic examination. One cannot 
consider this unusual, for a partially blocked 
ureter frequently will become completely 
blocked due to traumatic edema at the site of 
narrowing. Further, it would appear that the 
fact of right renal disease was not investigated 
completely in view of the developing icterus. 
A cause was never given for the nonfunction- 
ing right kidney and the partially obstructed 
ureter. 

On October 19 the patient was transferred 
back to the urologic section. We are told that 
attempts at cystoscopic examination on No- 
vember 20 and December 17 were unsuccess- 
ful due to obstruction of the bladder neck. 
This certainly seems unusual in view of the 
reportedly normal cystoscopic findings on 
September 9 and previously in July. Investi- 
gation during November and December seems 
to have been at a standstill. The protocol states 
that a rectal examination on November 20 re- 
vealed a spherical mass in the region of the 
right base of the prostate which was fairly 
firm. A further investigation of this apparent- 
ly was not carried out. Bladder washings on 
December 20 and 22 were blood-tinged. From 
that date the patient’s condition progressively 
and rapidly worsened. On December 27 the 
pyelotomy tube was found to be blocked and 
subsequently was changed. The removed tube 
was encrusted with salt. This would not be 
surprising, since two months is a_ relatively 
long period for the tube to be in place. Fol- 
lowing the changing of the tube, urinary out- 
put from the right kidney was 800 ce. in 24 
hours. During all of November and Decem- 
ber the patient had a spiking fever. On De- 
cember 28 the urologic consultant decided the 
patient might have a pericystic abscess. At- 
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tempts to aspirate this were unsuccessful. The 
patient died December 30. 

Thus we have a case with the following 
known points: (1) a large diverticulum re- 
sected from the right side of the bladder; how- 
ever, there is no recorded histologic report: 
(2) episodes of urinary tract infection in 
March and July 1954, subsiding with therapy; 
(3) final admission to the hospital in Septem- 
ber 1954 because of pain and fever; (4) non- 
functioning right kidney, determined by  in- 
travenous pyelography; (5) catheterization of 
right ureter; partial obstruction 14 cm. from 
bladder; (6) tortuous right ureter disclosed 
by retrograde pyelograms; (7) development 
of jaundice; (8) abdominal exploration re- 
vealing no abnormality of biliary system, but 
disclosing pyelonephrosis which was drained 
by means of pyelotomy; (9) some improve- 
ment in patient’s condition but not to point of 
recovery; | 10) unsuccessful attempts at cys- 
toscopic examination in November and De- 
cember due to bladder neck obstruction, which 
was not investigated further; (11) a spherical 
mass revealed on rectal examination in No- 
vember; this mass in the region of the right 
base of the prostate might have been a cause 
for the inability to pass the cystoscope; (12) 
patient continuing on a septic course; (13) 
impression of urologic consultant in Decem- 
ber that there might be a perivesical abscess. 

It would seem reasonable to make a diag- 
nosis of perivesical abscess which had its in- 
ception at the time of the diverticulectomy. 
This reaction had partially obstructed the 
right ureter, leading to pyelonephrosis above 
it. The severe toxicity of the infection, which 
by now probably was resistant to all antibi- 
oties, caused a toxic type of hepatitis. Follow- 
ing drainage of the renal pelvis, the patient 
improved somewhat for a time but not com- 
pletely because the perivesical abscess was not 
being drained. After several months, it would 
seem reasonable to assume that the abscessed 
wall would be very dense and thick. 


Clinical Diagnosis 


1. Perivesical abscess. 2. Right pyelone- 
phrosis. 3. Toxic hepatitis. 4. Postoperative 


diverticulectomy of the bladder. 
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For the benefit of our young residents in 
training, | should point out that such notes as 
were made at the time of the patient’s fifth 
admission, stating that “he seeméd to exag- 
gerate his symptoms and had a peculiar per- 
sonality. . . . He probably would return soon 
with further complaints” are unwise remarks. 
Such statements make for a perpetual prejudi- 
cial opinion against the patient which cannot 
be justified in view of the findings. This case 
should drive home to us this particular point. 
If a patient really is a psychiatric problem, 
he should be so evaluated, but snap-judgment 
opinions along this line should not be made 
flippantly. 

DR. GEORGE 0. BAUMRUCKER: I hope that 
any remarks | make which may seem obvious 
to me at this time will be understood to be 
based on hindsight rather than foresight. 
There was no question as to the diagnosis 
here. There was a large kidney, a large ureter 
and much pus. 

As to the cause, before a patient has pyo- 
nephrosis he usually has hydronephrosis. 
There has to be some condition producing an 
obstruction. In this case it was a ureteral ob- 
struction. Only two conditions cause pyone- 
phrosis without hydronephrosis: tuberculosis 
and renal carbuncle, both of which I have 
eliminated. 

As to the onset, the patient had a diver- 
ticulum of the right ureter, a good clue to the 
etiology. There was no criticism of the sur- 
gery here. The operation was very difficult, 
especially in the field of the right ureter. We 
are going to favor postoperative adhesions 
and stricture formation. This means that back 
pains and symptoms of urinary obstruction 
come on several months after the operation. 
Also, the x-ray report shows a nonfunctioning 
right kidney. Further, cystoscopic examina- 
tion showed difficulty in passing a right ure- 
teral catheter up the ureter. 

Several causes of ureteral obstruction may 
produce this picture. In considering the causes 
of hydronephrosis in general, we should think 
of ureteral calculi, stricture of the ureter, pros- 
tatic hypertrophy, and cancer of the bladder 
and prostate. Another rare condition produc- 
ing ureteral obstruction is ureterocele, which 
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involves a pinpoint opening of one of the 
ureters. Infiltrating carcinoma of the bladder 
may cause a similar picture, especially with 
spread to the vesicles and involvement of the 
lower ureter. Also to be remembered as an- 
other cause of stricture would be insertion of 
radon seeds too close to the ureteral orifice, 
as may occur in either cystoscopic or supra- 
pubic radon seed implants. 

In the progress of this case, we see a second 
symptom complex coming to the fore, namely. 
bladder pains, nocturia and definite symptoms 
of bladder neck obstruction. Cystoscopy on 
several occasions apparently revealed normal 
findings. 

| would like to read two sentences from this 
report: “The patient was discharged with 
maximum hospital benefit. He has a peculiar 
personality and probably will return soon with 
further complaints.” | do not think it is a good 
policy for us to make such notes, because the 
second group of residents who may readmit 
this patient are likely to pay little attention to 
his complaints because it was suggested that 
he was a “goldbricker.” 

The complaints at the final admission, at 
which time the patient had had chills and 
fever for three days, fit in with a diagnosis of 
pyonephrosis and ureteral obstruction. I think 
that about at this point one could make a diag- 
nosis of pyelitis or pyonephrosis based on low- 
er ureteral obstruction. Regarding the bladder 
symptoms, I think we should see the cysto- 
grams. At this point | would come to the con- 
clusion that this would be a good time to drain 
the right kidney and reinsert the ureter into 
the bladder. 

It is easy to see how the picture of jaundice 
would have caused the referral of the patient 
to the Surgical Service. He definitely had some 
liver symptoms. An exploratory laparotomy. 
however, did not disclose any significant find- 
ings except the enlarged kidney. The patient 
was turned over for kidney position, and at 
that time the right pyonephrosis was discov- 
ered and drained. 

Dr. Nesbit recently reported a series of 
cases in which he showed that pleurisy with 
effusion and lobar pneumonia could result in 
the side of the chest adjacent to a severe pyo- 
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nephrosis. The lung conditions cleared follow- 
ing removal of the infected kidney. 

The patient was relatively comfortable and 
apparently improving physically during No- 
vember and December. However, he suddenly 
began having pain in the back and fever 
again. | think these symptoms were explained 
by the obstruction of the nephrostomy tube. 
The protocol shows that this drainage tube 
was removed three months after operation 
and found to be obstructed and full of cal- 
cium. | think it would be safer to change 
nephrostomy tubes oftener or to use “G” solu- 
tion irrigations. Nephrostomy tubes are no- 
torious for becoming obstructed with calcium 
salts. 

The second symptom complex now comes 
bladder neck obstruction. 
The record at this point shows that the cysto- 
scope could not be passed at all. Whether this 
was due to cancer of the bladder or prostate 
or to stricture | do not know. However, in 
regard to the kidney, I think the diagnosis of 
pyonephrosis, hydro-ureter and postoperative 


into play again 


stricture of the lower right ureter would cause 
the entire picture that we see here, plus an 
added diagnosis of some bladder pathology 
which may have developed later. 

QUESTION: Do you think the change in the 
bladder picture between the first and_ last 
cystograms would indicate anything here? 

DR. BAUMRUCKER: After studying the cysto- 
grams, we see a definite filling defect in the 
bladder. There seems to be a lot of irregular- 
ity. The smooth contour seen on the original 
cystograms is not apparent, which would mean 
possibly some pathologic condition in the 
bladder which must have developed later. | 
do not think it had anything to do with the 
ureteral stricture. Possibly some other pathol- 
ogy developed in the bladder. It looks sus- 
piciously like carcinoma of the bladder. 


Postmortem Examination 


Examination disclosed the body of a 54 
year old Negro male, moderately well devel- 
oped and nourished. Eyes and mouth were 
normal. A healed operative scar was noted in 
the right paramedian area, and a well-healed 
midline incision below the umbilicus. A diag- 
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onal sear in the right flank contained a drain- 
age tube. Examination of the chest showed a 
normal-sized heart with only mild arterioscle- 
rosis of the coronaries and aorta. The two 
lungs weighed 1200 gm. Both showed well- 
circumscribed small tumor metastases averag- 
ing about | cm. in diameter scattered through- 
out the parenchyma and under the pleura. No 
evidence of primary tumor of either lung was 
noted. 

Abdominal examination disclosed several 
loose adhesions between the loops of bowel 
and masses of fibrous exudate over much of 
the peritoneal surface. A necrotic mass noted 
in the lower abdominal wall involved the ab- 
dominal muscles and extended around the 
dome of the bladder. The liver was large, 
weighing 2,740 gm., and contained innumer- 
able white tumor nedules ranging from 3 to 
10 mm. in size. The gallbladder was grossly 
normal. The spleen weighed 540 gm. and had 
a reddish surface covered with fibrin. There 
were several metastatic tumor nodules in the 
parenchyma, the largest 2 cm. in diameter. 
Pancreas and adrenals were normal. The com- 
bined weight of the kidneys was 580 gm. The 
mucosa was hemorrhagic. The kidneys were 
distended with brownish-yellow fluid and quite 
a bit of gravel. Both ureters were dilated up 
to 1 em. The entire bladder was involved by a 
neoplastic mass of tissue which was grayish 
and friable, with large areas of necrosis (fig- 
ures 5 to 9). The bladder had to be freed by 
sharp dissection. The fistulous tract and ab- 
scess noted in the abdominal wall extended 
into the bladder lumen. Section of the blad- 
der and prostate showed. in addition. diffuse 
infiltration of the bladder wall and superficial 
invasion of the prostate by the tumor mass. 
The lymph nodes on either side of the spine 
showed evidence of metastasis. The gastroin- 
testinal tract did not show a gross pathologic 
lesion. The brain was not examined. The bony 
skeleton did not show evidence of metastasis. 


Anatomic Diagnosis 


1. Carcinoma of the bladder with extensive 
extension to the anterior abdominal wall and 
metastases to lungs. liver. spleen and lymph 
nodes. 2. Perivesical abscess with fistula into 


Varch 1956 





the bladder. 3. Pyonephrosis, bilateral. 4. 
Renal concretions, right. 5. Chronic peritoni- 
tis. 6. Multiple operative scars, abdomen. 

DR. JENNINGS FERSHING: I presume the 
heart was normal. 

PATHOLOGIST: It weighed 320 gm. 

DR. FERSHING: There were several interest- 
ing medical aspects to the case. First, the 
psychiatric point of view, in that the patient 
was recognized as having a peculiar personal- 
ity. Sometimes we forget that we are dealing 
with people who do have symptoms from time 
to time which are not organic. This patient 
had been an alcoholic. | do not know when 
that turned up in the history. I had to con- 
sider that seriously at the time. Then he had 
had asthmatic bronchitis. I think that any in- 
tern, on going over his history, would say 
that was so. He did have low blood pressure 
from time to time, and a couple of other 
times it was definitely elevated. 

At the time I saw him, he was jaundiced 
and had an elevated temperature and pain in 
the right upper quadrant, with tenderness, 
and differential diagnosis had to be made on 
the basis of obstructive, hepatocellular or pre- 
hepatic jaundice. I ruled out the last quickly. 
To distinguish between the first two is easier. 
In going over the data, I felt he did have 
some pus somewhere, an abscess some place. 
The genitourinary department said he prob- 
ably did not have a genitourinary infection 
at that time; I began to think of other places 
as possible sites of infection. It occurred to 
me that he probably had a subdiaphragmatic 
abscess or an abscess of the liver. That would 
account for the pneumonitis (at the right 
base), jaundice, right upper quadrant pain 
and tenderness. On the other hand, the labo- 
ratory findings pointed pretty definitely to 
hepatocellular damage—elevated thymol tur- 
hidity of 18 units, elevated globulin, and ele- 
vated alkaline phosphatase to about 12 or 14 
units. I did not think this fitted in with ob- 
structive jaundice, but we could not rule it out. 
He might have had superimposed cholangitis. 

In regard to the etiology of the hepatitis. 
Dr. Baumrucker suggests that the patient 
may have had ascending infection. That is a 
good possibility. I thought at the time he 
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might have serum jaundice, or intermittent 
epidemic viral infection which had nothing 
to do with this whole story. | thought he had 
an acute disease. | could not disregard the 
elevated white cell count of 29,000 or the 
spiking type of fever curve. It was interesting 
to note that the heart was not enlarged and 
that he did not have hypertensive cardiovas- 
cular disease. 

PATHOLOGIST: There was no evidence of 
hepatitis at autopsy. 
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FIGURE 5. Urinary tract, showing 
carcinoma of the bladder. 


QUESTION BY RESIDENT: Was there evidence 
of cirrhosis? 

PATHOLOGIST: No, 

pbk. CROSS: [| frankly admit | did not. sus- 
pect carcinoma in this case until right at the 
end. We suspected tumor several times but 
did not see evidence of it. At autopsy I saw 
the abscess. True, this patient came in sev- 
eral times complaining of nocturia. We gave 
him streptomycin in April, following diver- 
ticulectomy. | would like to suggest the pos- 
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sibility of his having had a perivesical abscess 
from the time of the operation (diverticulec- 
tomy) until his death, and that may have been 
the source of the infection and part of the 
cause of the toxic hepatitis. At admission, he 
had a high fever and right-sided abdominal 
pain with a high white blood cell count. At 
that time we did get a catheter up the right 
ureter, and the urine was clear. not even bor- 
derline enough to suggest a pyelonephrosis. 
He undoubtedly had an abscess somewhere. 
If he had a perivesical abscess. it could have 
been the deciding factor for a mild cystitis. 
Possibly he had a blood stream infection from 
the perivesical abscess which caused the 
pyelonephrosis. 
PATHOLOGIST: | 
long standing. 


think the tumor was of 
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riGURE 9. Anaplastic carcinoma of the bladder, with 


metastasis to the liver. 


DR. WILLIAM METCALF: | was surprised at 
the metastases when none were seen at explo- 
ration. There was a tumor of long standing. 
The bladder was inspected, knowing there 
was a source of irritation on two counts: (1) 
possible congenital disease and (2) chronic 
infection. 

DR. BAUMRUCKER: Carcinoma of the blad- 
der is supposed to metastasize only very in- 
frequently, so it is hard to figure out why he 
had so much metastasis. From the cystoscopic 
examination, it seems to me that the carci- 
noma of the bladder must have developed 
later on. The jaundice could, of course, fit 
in with that picture of metastasis of the liver. 

PATHOLOGIST: In a study of a number of 
cases of carcinoma of the bladder of long 
standing and those which had metastasized. 
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generally to the abdomen and bone, it was 
found that when carcinoma of the bladder 
infiltrated the 
prostate, and while it was not primary in the 


metastasized extensively, it 


prostate it always infiltrated the prostate, usu- 
ally superficially. 

RESIDENT: Not infrequently, carcinoma will 
show nothing on cystoscopic examination, 
only edema. One can examine the bladder a 
half a dozen times in such a case and obtain 
the same picture. | think biopsy should be 
done in those instances. 

DR. HARRY SLOBODIN: X-ray has a very small 
part in treating carcinoma of the bladder. 
The bladder mucosa was removed completely 
and there was no indication for irradiation. 
If it goes through and invades the submucosa, 
it can be removed the same way. In that case 
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THe Jouns Horkins University ScHoot or MepIcint 
AND Hosprtat, Bartimore: Topics in clinical medicine, 
May 7-12, in Hurd Memorial Hall, under the direction 
of Dr. A. M. Harvey, Professor and Head of the Depart- 
ment of Medicine. Mornings will be devoted to specific 
disease problems and afternoons to panel discussions on 
hematology, cardiovascular-renal abnormalities, disorders 
of connective tissue, infectious diseases, and endocrine 
and metabolic disturbances. A clinical pathologic con- 
ference will be held and the course will be concluded 
at medical grand rounds. Registration will be limited 
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ing to Dr. Philip A. Tumulty, Department of Medicine, 
The Johns Hopkins Hospital, Baltimore 5. 

Universiry oF Minnesota, MINNEAPOLIS: Continuation 
course in gynecology for specialists, April 12-14, at the 
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the urologist may or may not use radon seeds 
with the hope of preventing a recurrence. If 
the lesion involves the muscle of the bladder, 
it becomes very resistant to irradiation. The 
treatment then is partial or total cystectomy, 
The only thing left for the radiologist is hope- 
less carcinoma of the bladder which can be 
considered for palliative treatment. In a small 
percentage of cases we have been able to 
achieve complete disappearance of the tumor 
over a period of one or two years. | do not 
know what has happened since. They may 
have recurred since treatment. Irradiation 
has a small part in treatment of carcinoma. 

PATHOLOGIST: The specimen of diverticu- 
lum was not submitted to the laboratory. Pos- 
sibly a diagnosis might have been made at 
that time had it been submitted. 


St Postgraduate Courses 


Center for Continuation Study, directed by Dr. John L. 
McKelvey, Professor and Head, Department of Obstetrics 
and Gynecology. 


University oF Minnesota, MINNEAPOLIS: Continuation 
course in endocrinology for general physicians, April 
9-11, at the Center for Continuation Study, directed by 
Dr. C. J. Watson, Professor and Head, Department of 
Medicine. Guest speaker will be Dr. Peter H. Forsham. 
Associate Professor of Medicine and Pediatrics, Univer- 
sity of California Medical School, San Francisco. 


University oF Minnesota, MINNEAPOLIS: Continuation 
course in radiology for general physicians, April 16-18. 
at the Center for Continuation Study. Registrants will 
interpret films and carry out certain technics. Attend- 
ance will be limited, and early application is essential. 
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GENERAL PRACTICE REVIEW 


Management of Functional 


Indigestion and Constipation 


EVERETT D. KIEFER* 


The Lahey Clinic, Boston 


Functionac illness is 
widespread throughout 
the field of medicine. 
It is important not only 
from the standpoint of 
a tremendous amount 
of misery and disabil- 
ity suffered by a huge 
number of unfortunate 
persons but also from 
the viewpoint of rela- | EVERETT D. KIEFER 
tionships between the 
medical profession and the public. Needles' 
has stated, “The great number of people who 
have functional distress form our greatest res- 
ervoir of ill will. . . . Physicians must, there- 
fore, always be conscious of the imperative 
necessity of thinking about these persons and 
seeking better understanding of physiological 
misery and ahomeostatic discontent.” 

The digestive system is one of the more 
prominent “sounding boards” for functional 
disturbances arising from psychic conflict. 


oe 


*Department of Gastroenterology, The Lahey Clinic, Boston, Massa- 
chusetts. 
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Gastrointestinal symptoms also arise from im- 
proper hygiene which includes bad eating 
habits, indulgences in alcohol and tobacco, and 
injudicious medications. There are possibly 
other poorly understood disorders of the diges- 
tive tract which are not truly organic. So little 
is known of the hour-to-hour or day-to-day 
variations in the quantity and quality of the 
digestive ferments which enter the alimentary 
system that we cannot even conjecture the 
symptoms which they may produce. The gas- 
trointestinal irritations which come from sub- 
clinical infections of bacterial or viral sources 
cannot be evaluated in the light of our present 
knowledge. Therefore, a somewhat broad in- 
terpretation of functional indigestion includes 
apparently normal but misbehaving viscera. 

This discussion, therefore, deals with the 
very practical problem of what to do for the 
chronic dyspeptic in whom the most exhaus- 
tive clinical study shows nothing wrong. 


Diagnosis 
It is perhaps trite but nonetheless true to 


state that the investigation of the patient must 


283 








be thorough and complete. It should be kept 
in mind that not only the patient but the physi- 
cian must be completely convinced of the diag 
nosis if subsequent therapy is to be successful. 
Anything less than a complete set of gastro- 
intestinal roentgenograms, made with a bari- 
um meal and a barium enema, and a chole- 
cystogram, along with a gastric analysis, blood 
and urine tests and sigmoidoscopy may leave 
room for disturbing doubts during the period 
of treatment. In certain instances other diag 
nostic procedures such as esophagoscopy, gas- 
troscopy, and liver and = panereatic studies 
should be added. 

Functional indigestion should be considered 
a clinical entity. A definite diagnosis of this 
condition is made by correlating the history, 
physical findings and laboratory data. The im- 
portant feature of the physical and laboratory 
data is the absence of abnormalities which, 
when added to a more or less characteristic 
history, usually makes the diagnosis clear-cut 
and convincing. Although the complaints of 
the functional dyspeptic are characteristically 
multiple, widely distributed and often indefi- 
nite, there is often raised a question of differ- 
ential diagnosis involving a specific suspected 
organic lesion. In this case, certain points in 
the history may be regarded as diagnostic 
clues indicative of functional disease. For ex- 
ample, if the patient with dysphagia has, from 
the onset, just as much difficulty in swallowing 
liquids as solids, his symptom is probably not 
due to an organic esophageal lesion. 

In cases of nervous vomiting, the symptom 
is usually most troublesome in the morning. 
Breakfast is more likely to be vomited than 
are the other meals. There is no associated 
pain, and relatively little nausea. The patient 
almost always is able to reach an appropriate 
place to vomit and can usually continue to eat 
afterward. There is frequently little or no 
weight loss. 

One of the commonest differential diagnoses 
in gastroenterology is to distinguish peptic 
ulcer from functional disorders of the upper 
part of the gastrointestinal tract. If the distress 
does not consistently coincide with the pres- 
ence of hyperacidity or if there has been no 
typical night distress at 1 or 2 a.M.. the pres- 
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ence of functional disease should be suspected. 

In general, functional disorders tend to be- 
gin in adolescence or early adult life. When 
digestive symptoms begin in middle-aged or 
older patients who have previously been free 
of complaints, a diagnosis of functional dis- 
ease is hazardous and should be made only 
with reservation. 

There are, therefore, certain characteristics 
of the patient’s complaints, his attitude  to- 
ward his symptoms and his behavior during 
the examination that the experienced clinician 
recognizes as indicative of functional rather 
than of organic disease but, in the final analy- 
sis, he must rely largely on accurate labora- 
tory and roentgen confirmation. In certain in- 
stances, the roentgenologic findings may be 
equivocal. For example, spasm of the antrum 
of the stomach may be extremely difficult to 
distinguish from an organic lesion in one ex- 
amination. Repeated roentgenologic studies, 
therefore, are not only justified but imperative 


in some Cases. 
Treatment 


There is considerable evidence to indicate 
that the treatment of functional indigestion 
has lagged far behind the development of diag- 
nostic methods. In most cases of functional 
disorders seen in a gastroenterologic clinic, a 
correct: diagnosis has been made elsewhere, 
often more than once, but the patients have 
continued to seek help because treatment was 
either a failure or perhaps not even attempted. 
They have been subjected to clinical investi- 
gations and told that they had no disease and 


that their symptoms were due to “nerves.” Un- 
fortunately, their diagnostician either has not 
been interested in nonorganic disease or 
thought that treatment was hopeless. The pa- 
tient remains dissatisfied because he feels no 
better and cannot reconcile the fact that he 
feels so badly with a diagnosis of no disease. 

The most important steps in the treatment 
of functional indigestion are, first, to reassure 
the patient that he has no serious disease and. 
second, to explain to him how he can have 
symptoms from an organically sound digestive 
tract. 

Reassurance of the patient begins with the 
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examination. If the attitude of the physician 
indicates to the patient that his complaints 
are being taken seriously, that he is not being 
considered a malingerer or that he is not imag- 
ining his symptoms, the effectiveness of the 
final diagnosis is greatly enhanced. 

In reporting the findings to the patient the 
physician should not start with “I am unable 
to find anything wrong with you” or “The 
x-rays do not show any disease,” in which case 
the patient immediately thinks that the exam- 
ination has been a failure. It is exceedingly 
important that the physician be positive, final 
and unequivocal. He must say, “My examina- 
tions show that you do not have any organic 
disease of any kind. This means that you do 
not have cancer, tumor, ulcer, gallstones, ob- 
struction or inflammation, and that you do not 
need an operation.” No equivocal phrases such 
as “I believe” or “it is probable” should be 
used. The physician must be ready and will- 
ing to lay his reputation on the line without 
reservation. 

It is also important to tell the patient what 
he does have, that is, a functional indigestion 
which in his language means that all his or- 
gans are healthy and sound but do not “work 
right” because they are upset or irritated. 

The next step is to explain the causes of the 
disturbed function in language the patient can 
understand. He should be told there may be 
one or more factors involved. 

Although admittedly oversimplified, the fol- 
lowing explanation of the cause of functional 
disorders of the gastrointestinal tract has been 
found to be generally acceptable by the lay- 
man and helps to orient the patient in his un- 
derstanding of his symptoms. 

The patient is told that one of the factors 
that may contribute to functional indigestion 
is a hereditary or constitutional hypersensitiv- 
ity of the digestive tract. In this case, certain 
foods may prove to be too irritating and be a 
cause of symptoms. The diet, therefore, may 
be a factor. This can be explained as a normal 
variation, and can be likened to the person 
who has a hypersensitive skin and has to avoid 
excessive exposure to the sun but is not con- 
sidered to have skin disease. Another contribu- 
tory cause is the use of medications. Any drug 
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that has a laxative effect tends to irritate the 
intestine and aggravate the hypersensitivity. 
The habitual use of laxatives or laxative food 
is, therefore, an important etiologic factor. 
Intercurrent infections such as colds are a 
common but temporary cause of disturbed di- 
gestive function. The same may be said for 
overwork, excessive fatigue and inadequate 
sleep. 

A final factor, left to the last for emphasis, 
is that nervous and emotional stress is an im- 
portant cause of indigestion even though the 
organs are normal. It is explained that the 
human body is so constituted that anxiety, 
nervous tension, irritation, emotional upsets 
and nervous exhaustion have an active effect 
upon the function of the digestive system. 
This, too, should be considered normal, and 
the patient’s condition differs from that of 
everyone else only in degree. 

It is further explained that usually more 
than one of the factors just described are in- 
volved in the patient’s disorder and that steps 
should be taken to correct the faults in all 
fields. 

This outline of the causes of functional in- 
digestion serves well as a plan of therapy. The 
concept that in nearly all cases there is a com- 
bination of somatic and psychic factors is an 
important one. There is no question but that 
treatment which emphasizes one of these fac- 
tors with neglect of the other has been respon- 
sible for most of the failures. 

Diet—In outlining a regimen for the pa- 
tient, one may start with a bland diet which is 
limited to a degree consistent with the severity 
of the disordered function (table 1). It may 
vary from very bland soft solids to a liberal 
bland diet containing a moderate amount of 
residue foods such as certain vegetables and 
cooked fruits. Rich, highly seasoned foods, 
raw fruits and fruit juices, and cold food or 
drinks are omitted at the start, It is usually 
good therapy to start with a very soft diet and 
gradually expand it to a more liberal one. An- 
tispasmodic measures such as hot drinks and 
heat to the abdomen should be included in 
the program. 

Cathartics and enemas—All cathartics, bulk 
type laxatives and colonic irrigations are stop- 





TABLE 1 


Bianp Diet* 





l. Cereals, bread, eggs and beverages 
Cream of Wheat; well-cooked rice; oatmeal 
Bread, toasted or plain, with butter; Uneeda biscuits; 
Saltines 
Macaroni or spaghetti, boiled or baked (without 
cheese or tomatoes) 
Eggs, soft boiled, poached, baked, scrambled in cream 
in top of double boiler, or in baked custard 
Milk, tea, cocoa, coffee, cream 
2. Vegetables 
Lettuce, without salad dressing 
Celery, uncooked or boiled 


3. Meats, potatoes and fish 

Broiled lamb chop, broiled beefsteak, broiled or roast- 
ed chicken, roasted turkey, broiled liver or kidney, 
oven-broiled bacon, rare roast beef, roast lamb 

Potatoes, baked, mashed or riced 

Cod, haddock, sole or halibut, baked, broiled or boiled; 
oysters, stewed or raw, without sauce; shrimp or 
lobster, hot boiled 


1. Additional vegetables 
String beans, broccoli, peas, asparagus or spinach, 
carrots, cauliflower, beets, winter squash, mush- 

rooms or artichokes 


5. Soups and desserts 
Consommé or cream soups 
Cooked or canned fruits; soft puddings; sponge or 

angel cake; American, cream or cottage cheese 

Avoid the following foods: 

Gravies, pork, veal, mackerel, salmon, clams, scallops, 
corn, tomatoes, cabbage, onions, cucumbers, rhu- 
barb, baked beans, fried foods, pastry, candy, nuts, 
bran, buttermilk, raw fruit, ice-cold food and drinks 


Drink 6 cups of hot water daily 





*This is a basic list of foods to be used in the treatment of func- 
tional indigestion and irritable colon. It is divided into five parts so 
that it may be used as a graduated diet starting with part 1. Pro- 
gressive additions of the remaining food groups may be made as 
tolerance to food increases. 


ped in order to be consistent with a regimen 
intended to relieve irritation and spasm. 

Habits—One of the important details of the 
program is to direct the patient to refrain 
from belching. It is often surprising how ef- 
fective this measure can be in eliminating 
heartburn, bad taste in the mouth, unpleasant 
breath, bloating and flatulence which are usu- 
ally highly rated in the patient’s complaints. 

The effect of alcohol and tobacco on the 
digestive tract should not be overlooked. Lim- 
iting or prohibiting the use of these is usually 
advisable. 
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The working, resting and recreational habits 
of the patient should be investigated and re- 
vised in many instances. 

If anything can be done to diminish the 
frequency of colds and intercurrent infections, 
many relapses may be prevented. 

Psychotherapy—Some measure of psycho- 
therapy has a part in the treatment of every 
patient with functional indigestion. In many 
cases in which anxiety over symptoms has 
played an important part, reassurance brought 
about by a careful, sympathetic examination 
and a logical explanation of the disorder will 
suffice. Much depends on the ability of the 
physician to convince the patient, and much 
of the patient’s conviction will stem from the 
symptomatic relief he experiences as a result 
of the hygienic measures just outlined. 

In many cases of situational tension, the 
patient readily admits that the aggravating 
situation has an obvious effect on his diges- 
tion. Occasionally, the physician’s advice may 
help to correct domestic, occupational or other 
social problems or he may simply activate the 
patient to make the first move to correct the 
situation. At times there may be no practical 
solution of the problem causing extrapsychic 
stress, in which case the patient can be helped 
to make adjustments. It should be pointed out 
to him that everyone has some stress and 
strain, and that symptoms occur only when 
the individual tolerance to such stress is ex- 
ceeded. Anything that can be done to reduce 
the stress or to increase the tolerance is an 
individual problem for each patient. A rest, a 
change, a vacation or a period of hospitaliza- 
tion may put the patient in a better mental 
and physical state to tolerate his troubles. 

Watts and Wilbur* have pointed out that 
when the functional dyspeptic shows indica- 
tions that his conflicts are predominantly deep 
intrapsychic defects of total adjustment or a 
part of a major hysterical reaction, or when 
his symptoms have become a necessary part 
of his psychic adjustment it is probably advis- 
able for the general physician to attempt no 
more than superficial reassurance and sym- 
pathy. In such cases, the aid of a competent 
and thorough psychiatrist should be sought. 

Hospitalization—A short period of hospi- 
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talization is often valuable in the management 
of these patients. It gives the patient an oppor- 
tunity to retreat from an environmental situa- 
tion. He gets physical rest and a start on the 
hygienic program which is important in the 
relief of abdominal symptoms. 

Drug therapy—Mild sedation is extremely 
helpful in the management of many patients. 
Small doses of phenobarbital, bromides or 
chloral hydrate combined with belladonna 
are often necessary, sometimes for prolonged 
periods. 

With the exception of sedatives, drugs have 
a relatively unimportant place in the therapy. 
Many of these patients are overmedicated as 
well as overoperated. It is probably bad psy- 
chotherapy to prescribe extensive medication 
after telling the patient he has no disease. It 
is better to explain that some medicine is be- 
ing given as an adjunct to control a particular 
symptom but that the main disorder is not to 
be treated with drugs. Placebos are worse than 
useless, and all treatment which calls for long 
courses of “shots” of vitamins, liver, hormones 
and so forth should be discouraged as ap- 
proaching actual quackery and taking advan- 
tage of the emotionally ill patient. 

Since many of the distressing symptoms of 
functional gastrointestinal disorders are due 
to hypermotility, smooth muscle spasm. hyper- 
secretion, or a combination of these factors. 
one approach has been through drugs that af- 
fect the autonomic nervous system which, in 
turn, regulates the functions of the digestive 
organs. Current theory holds that situational 
stress may cause imbalance of the autonomic 
nervous system. Belladonna, atropine and syn- 
thetic antispasmodics which resemble atropine 
chemically have a variable blocking effect on 
autonomic nerve impulses and also have an 
antispasmodic and antisecretory effect through 
action directly on smooth muscle and secre- 
tory cells. 

An important recent development in the 
field of anticholinergic drugs is the synthesis 
of a group of new quaternary ammonium com- 
pounds which, when administered in thera- 
peutic doses, also block the parasympathetic 
and effector sites. This group includes such 
drugs as BANTHINE®, PRO-BANTHINE®, AN- 
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TRENYL®, PRANTAL®, PAMINE®, ELORINE® sul- 
fate and DARSTINE®. 

Although there is much experimental evi- 
dence that these drugs are physiologically ef- 
fective, their usefulness in the treatment of 
functional indigestion is extremely difficult to 
evaluate. Symptomatic variation is about the 
only yardstick which the clinician has to meas- 
ure their effectiveness, a criterion which is 
notoriously unreliable, particularly in cases of 
functional disease. 

In cases in which there is evidence of ex- 
cessive spasm and hypermotility, the use of 
one of these drugs is indicated, but it is prob- 
ably unwise to prescribe them routinely, par- 
ticularly since their effectiveness is question- 
able when they are administered in doses that 
do not cause some side effects. 

The best that can be said for the antispas- 
modic drugs is that they are an adjunct to the 
general program but could be eliminated with- 
out serious loss in the management of func- 
tional indigestion. Certainly, the antispasmod- 
ics are less important than the sedatives. 

Recently, there has been much interest in 
the so-called tranquilizing drugs, chiefly reser- 
pine and chlorpromazine. It has been stated 
that all the observed effects of these drugs, in- 
cluding sedation, reduced emotional response 
and peripheral autonomic alterations, are the 
result of partial suppression of sympathetic 
predominance at the hypothalamic level. The- 
oretically, and if time supports the claims for 
these drugs, they should be admirably suited 
for treating some patients with functional dis- 
ease of the digestive tract. In the majority of 
cases in which only mild relief of tension is 
required, phenobarbital is just as satisfactory. 

To date, there has been too little experience 
in the use of these new drugs to permit any 
final conclusion. Some of the side effects. 
which include increased motility and secretory 
activity in the gastrointestinal tract. may limit 
their usefulness in this field. 


Irritable Colon 


Disordered function of the bowel is a promi- 
nent complaint in many cases of functional 
gastrointestinal disease. Functional constipa- 
tion is very common, and in most instances is 
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actually an illusion held by the patient who 
uses laxatives or enemas so frequently that the 
bowel has no opportunity to function sponta- 
neously. 

In many cases, constipation is associated 
with abdominal distress for which the patient 
takes a laxative, when actually his pain is due 
to the catharsis and not to retained fecal mate- 
rial as he supposes. 

Bowel fixation is not uncommon in neurotic 
individuals who are convinced their bowels 
would never move without catharsis and that 
serious illness will develop unless they keep 
their bowels in a state of artificial diarrhea. 

The treatment of cathartic abuse is based 
on the principle that, given an irritated, spas- 
tic bowel with no organic colonic or rectal 
lesion, if the irritation can be eliminated and 
the emotional factors temporized. the bowel 
can be depended on to evacuate itself sponta- 
neously. 

The chief characteristic of diet, therefore. 
should be that it is bland, without irritative 
or laxative properties. It is not necessary to 
emphasize the amount of residue. A graduated 
diet is often used, starting with very soft foods 
and gradually adding foods with more cellu- 
lose residue. Lettuce and celery are good ex- 
amples of a bland food with considerable resi- 
due. Other commonly used cooked vegetables 
and cooked or canned fruits are added pro- 
gressively, but the vegetables which are best 
avoided indefinitely are corn, tomato, cabbage. 
onion, cucumber and turnip. 

The most important part of the management 
is the elimination of laxatives and irrigations. 
The undesirable drugs include the so-called 
mild laxatives, mineral oil, bulk-producing 
and hygroscopic preparations. The enema hab- 
it may be just as pernicious as the cathartic 
habit, and all enemas and colonic irrigations 
should be stopped. 

Liberal quantities of hot drinks, preferably 
plain hot water, insure a sufficient water in- 
take, and the heat is relaxing. External heat 
on the abdomen is an effective antispasmodic. 

Mild sedation without drowsiness is help- 
ful. The antispasmodic drugs just described 
may be used if there is much pain or spasm, 
but their effectiveness in cases of spastic con- 
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stipation has not been very impressive. 

Rest is an important part of the treatment. 
Bed rest is particularly effective, and hos- 
pitalization of the patient with irritable colon 
and functional constipation is often justified. 

When the program is first started, a period 
of several days may elapse before the first 
spontaneous movement occurs. The patient 
should be informed that this is desirable and 
constitutes a rest period for the large intestine. 
Some patients, of course, become apprehen- 
sive, but if no laxatives or enemas are pre- 
scribed until they do have a stool, it is con- 
vincing reassurance that it is possible for their 
bowels to move naturally. 

Patients who have used laxatives freely for 
a long time may have some difficulty at first 
in expelling normally formed stools. Bed pa- 
tients, particularly, should be checked for rec- 
tal impactions. Small retention oil enemas may 
be used to facilitate defecation. 

Hospitalization is necessary only in cases in 
which the condition is severe and the patients 
are very apprehensive. In general, patients 
with irritable colon and constipation can be 
treated while ambulatory. An easily followed 
diet of commonly used foods can be pre- 
scribed, and most patients, if properly con- 
vinced and instructed in detail, will follow a 
regimen for satisfactory bowel management at 
home. The patient may be taught to use an 
infant’s rectal syringe to give himself small re- 
tention enemas of cooking oil or mineral oil 
if the stools become hard and difficult to ex- 
pel. Those who have difficulty retaining the oil 
can obtain almost as good results with a sim- 
ple lubricating suppository. Suppositories con- 
taining glycerin or other substances which 
cause immediate evacuation of the rectum 
should be avoided. It should be explained to 
the patient that the oil enema is not supposed 
to cause the bowels to move but simply to 
make it easier when the movement occurs 
naturally. 

The diet may be varied according to the 
nature of the stools. If the movements are 
small, hard and dry, more vegetables and 
cooked fruits should be eaten. The specially 
prepared bulk-producing laxatives are usually 
unnecessary as well as being fairly expensive. 
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Fruits and vegetables serve the same purpose. 
The colon which, on roentgenologic examina- 
tion. shows marked redundancy and capacious- 
ness may require large amounts of these foods, 
and in such cases the bulk-producing prepara- 
tions may be useful. Fruit juices such as prune 
juice and fresh citrus juices as a rule are not 
well tolerated by the irritable intestinal tract 
and are best omitted from the bowel manage- 
ment regimen, at least during the initial stages. 
As the condition improves so that there is no 
abdominal distress, somewhat limited quanti- 
ties of orange juice may be taken. 

Patients who have no symptoms of irritable 
colon but do have sluggish bowel action are 
often helped by a glass of half orange juice 
and half hot water taken before breakfast. 

Orange juice and particularly prune juice 
should be considered mildly laxative, and 
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therefore inconsistent with the treatment of 
the acutely irritable colon. 

The regimen just described has proved to 
be highly successful and is based on the prin- 
ciples outlined by Sippy many years ago. 
There is no question but that the patients who 
are helped by this comparatively simple pro- 
gram constitute some of our most grateful 
patients. 

There are many other plans of treatment 
for constipation, some of them quite different 
but also yielding good results. Perhaps the 
essential thing is to have a plan, have confi- 
dence in it, and follow it faithfully. 
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50. NEUROSIS IN GENERAL PRACTICE 


The neurosis in general praciice constitutes the biggest problem facing 





the doctor, taking up more than 50 per cent of his time. These patients are 
as much in need of diagnosis and treatment as others, if not more so. Early 
diagnosis is vital, and for this a full history and examination is necessary. 
Much patience and sympathy is required, especially at the initial consulta- 
tion, if the patient’s confidence is to be gained. 

It is a fallacy that patients will go elsewhere if they are not given medi- 
cine or tablets. Not one of the 172 patients [in this series] who have been 
reviewed for one year have sought alternative medical advice. 

Specialist advice should be kept to a minimum in those cases where, for 
example, a chest x-ray or barium meal examination can be used to reinforce 
the practitioner’s reassurance. It is certain that more help would be derived 
from consultants if they were informed that reassurance is what is required. 

J. C. E. Pougher, British Medical Journal, August 13, 1955, p. 412 
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GENERAL PRACTICE REVIEW 


Management of Pulmonary Embolism 


and Pulmonary Infarction 


LINN J. BOYD* AND EDWARD J. NIGHTINGALE** 
Vew York Medical College, New York 


EN this consideration of the management of 
pulmonary embolism and infarction, we shall 
review the etiology, pathogenesis and clinical 
picture to create a greater “pulmonary embo- 
lism awareness.” The diagnosis is made more 
often and the condition is treated correctly 
when there is constant alertness for the oc- 
currence of this accident. In the years 1920 
to 1929 inclusive, White made a diagnosis of 
pulmonary embolism in 16 of 4000 patients; 
in the years 1930 to 1939 inclusive, he made 
a diagnosis of this condition in 100 of 3300 
patients. 


Incidence 


The importance of pulmonary embolism 
scarcely requires emphasis. Nevertheless, it 
often is forgotten that_for every 10 tubercu- 
losis patients who die seven die of pulmonary 
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embolism. If this present death rate continues, 
at least three million people now living in the 
United States will die as a result of pulmonary 
embolism. 

Precise figures on the incidence of pulmo- 
nary embolism are not available, for there are 
few pathologic events so commonly overlooked 
at necropsy. Hampton and Castleman discov- 
ered pulmonary embolism in 9 per cent of 
4000 cases in which necropsy was performed, 
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but by employing a better method of examina- 
tion they found pulmonary embolism in 14 
per cent of another series of cases in Which 
necropsy was performed. tn 

It is estimated that pulmonary embolism 
occurs in 0.3 per cent of all surgical patients, 
that 6 per cent Of all postoperative deaths are 
due to this catastrophe, and that 2.7 per cent 
of all deaths result from it. These estimates 
err on the side of conservatism, for in many 
statistical reports the incidence of pulmonary 
infarction alone is reported, and, as everyone 
knows, pulmonary embolism often is not fol- 
lowed by infarction. This statement is particu- 
larly applicable to cases in which pulmonary 
embolism occurs in surgical patients._Pulmo- 
nary embolism is followed by infarction in 
only about 27 per cent of_cases in which it 
occurs in surgical patients, whereas subse- 
quent infarction probably occurs in_50 per 
cent of cases in which the embolism occurs in 
medical patients. It should be noted, however, 
that only 22 per cent of pulmonary infarctions 
are recognized ante mortem. 

Eighty-five per cent of pulmonary embo- 
lisms occur in patients who are more than 40 
years of age, and 66 per cent occur in patients 
who are beyond the age of 60 years. This is 
important in respect to the future incidence 
of this disease. Since the average age of hos- 
pital patients is increasing every year, one 
may anticipate that the incidence of pulmo- 
nary embolism will increase in the future. 
Nevertheless, it is well to remember that some 
persons are more deteriorated at the age of 50 
years than are others at the age of 70 years. 

In most discussions of this subject, empha- 
sis is laid on the final dramatic episode of 
fatal pulmonary embolism in a surgical or ob- 
stetric patient. It often is forgotten that pul- 
monary embolism is observed more frequently 
in the medical wards of a hospital than it is 
in the surgical wards, particularly in hospitals 
in which a large number of cardiac patients 
are treated in the medical wards. It is esti- 
mated that pulmonary embolism is about eight 
times as common in medical patients as it is 
in surgical patients. Actually, it is rather rare 
for a patient to die of chronic congestive heart- 
failure without having had one or more at- 
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tacks of pulmonary embolism or infarction. 


Pathogenesis and Etiology 


Pulmonary emboli from a cardiac source 
can arise only in the right side of the heart, 
and this is rather unusual even in cases of car- 
diac disease. Exceptions to this statement are 
coronary thrombosis with septal or right ven- 
tricular infarction, Libman-Sacks’ disease, and 
auricular fibrillation with eddying currents in 





the right auricular appendage. The deep veins 
of the legs and pelvis are the source of pul- 
monary emboli in 95 per cent of cases. In 27 
per cent of all cases in which necropsy is per- 
formed, examination of the calf veins will re- 
veal thrombosis. Thrombi will be found in the 
small veins of the feet in 60 per cent of the 
cases, and the incidence of thrombi in these 
veins increases in flat-footed persons. Necrop- 
sy will reveal thrombosis of the calf veins in 
86 per cent of cases_of pulmonary embolism, 
thrombosis of the plantar veins in 71 per cent 
of the cases, and thrombosis of the thigh veins 
in 2 per cent. It is remarkable that thrombosis 
of the veins of the upper_extremities, head, 
neck and trunk rarely leads to pulmonary em- 
bolism. 

Despite these figures, it should be noted 
that the sources of emboli may be multiple. 
and while bilateral ligation of the superficial 
femoral vein obviates the most common source, 
it by no means precludes fatal emboli from a 
pelvic vein or from the periprostatic plexus. 
Attention should be directed to the deep site 
of the veins in which thrombi are likely to 
develop. Varicose veins are rarely the source 
of pulmonary emboli. In them, the direction 
of blood flow is often reversed; moreover, in- 
flammatory changes may cause the thrombus 
to adhere firmly to the wall of the vein. 

This observation has led to a distinction 
between thrombophlebitis and phlebothrom- 
bosis. While the differentiation may_have im- 
portance, these conditions_cannot always be 
distinguished by clinical methods; moreover. 
when differentiation is possible, it does not 
always have significance. To be sure, there is 
less likelihood of an embolic accident in cases 
of thrombophlebitis with obvious fixation of 
the clot than in cases of bland phlebothrom- 


291 





bosis. But active thrombophlebitis is not nec 


essarily insurance that no embolism will occur 

It is generally recognized that venous stasis 
is an outstanding pathogenic factor in venous 
thrombosis. Confinement to bed with a loss of 
leg muscle action slows the local circulation. 
The posture of the patient in bed, particularly 
the Fowler position, allows the flexed thighs 
to accentuate pooling of blood in the pelvis 
and to press on the popliteal space so that the 
bent knee. slows lower leg circulation. The 
pressure of the sheet on the calf when the re- 
cumbent posture is enforced obviously con- 
tributes to stagnation of the calf veins. With 
leg exercises the mortality from known pul- 
monary embolism may be as low as 18 per 
cent as opposed to 53 per cent in unexercised 
patients, 

There has been a curious hesitaney to apply 
these facts to a group of patients in whom 
pulmonary embolism is likely to develop, that 
is, patients with congestive heart-failure. Not 
infrequently, these patients are ordered to 
have complete rest in bed and are deprived of 
bathroom privileges because cardiac decom- 
pensation is present. Apart from recent coro- 
nary occlusion with myocardial infarction, ac- 
tive endocarditis or myocarditis, complete 
bed rest is rarely indicated in patients with 
congestive heart-failure, and insistence on it 
may enhance the opportunity for pulmonary 
embolism. 

Of great importance in the etiology of ve- 
nous thrombosis is the effect of trauma and 
infection. Slight trauma, often forgotten by 
the patients and not mentioned by them, is a 
common cause of venous thrombosis and pul- 
monary embolism. The history of preceding 
trauma, even of minor trauma of the legs. 
often has great diagnostic as well as patho- 
genic significance. Properly directed inquiries 
may aid in the solution of some perplexing 
problems in cases in which the presence of 
pulmonary embolism is suspected but no 
source for the embolism is demonstrable. 

The hematologic factors involved in an in- 
creased clotting tendency deserve great con- 
sideration in the pathogenesis of venous throm- 
bosis. Emphasis is laid on the fact that the 
platelet count begins to increase about four 
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days after many surgical operations, reaches 
a peak near the tenth day, and subsides in 
about 21 days. It is interesting that the plate- 
let count is increased in many cases of neo- 
plastic diseases, in cases “of pancreatic or 
ovarian carcinoma for example. Moreover, 
pulmonary embolism is prone to occur after 
resection of the stomach or colon for a malig. 
nant lesion. std 

These observations have raised the question 
whether special procedures are in order when 
an operation is to be performed on the female 
pelvis, when a malignant lesion is present, 
when important veins may be injured or have 
to be ligated, and when an operation is to be 
of long duration, of considerable magnitude 
or is likely to require the removal of consider- 
able tissue. There is reason to suspect that the 
use of certain preliminary procedures might 
lower the incidence of pulmonary embolism 
in cases in which operations are performed on 
certain areas or for certain diseases. 

Many operations are associated with an in- 
crease in the plasma fibrinogen and blood vis- 
cosity, changes in the albumin-globulin ratio 
of the serum with a shift in favor of the globu- 
lin, and leukocytosis, all of which favor the 
agglutination of platelets. Proper postopera- 
tive management of blood and fluid is of im- 
portance in minimizing the detrimental effects 
of these changes. 

Experimental and clinical evidence suggests 
that the widespread and inopportune Te of 
theobromine, theophylline, aminophylline and 
similar drugs may transiently increase blood 
coagulability. Digitalis seems to have throm- 
boplastic properties and to antagonize the ac- 
tion of heparin. These reflections are not in- 
tended to disparage the employment of these 
agents when indicated, for, when they are 
needed, no other remedies are available. These 
remarks are, however, intended to suggest 
that the decision to employ one or several of 
these substances should not be undertaken 
lightly and without due regard for the possi- 
ble consequences. 

Into this complexity enters the factor of in- 
fection. The increase of pulmonary embolism 
during winter months and in northern climates 
has underlined the importance of respiratory 
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infections. Operations in the presence of in- 
fection also seem conducive to pulmonary em- 
bolism. The reference to respiratory infection 
brings to mind how respiratory movements 
are reduced after many operations, how nega- 
tive intrathoracic pressure is altered, how 
sedation reduces respiratory amplitude, and 
how shallow breathing may be caused by pain 
and other factors. 

With proper insistence on the role of the 
lungs in maintaining gas exchange, physi- 
cians forget at times that respiration is an 
exceedingly important supplementary motor 
for the circulation and plays a vital role in 
propelling blood into the thorax. Deep breath- 
ing exercises are highly desirable after opera- 
tion. They should be placed on a routine basis 
and can be carried out methodically by nurses 
without hazard or expense. If these exercises 
fail to prevent the formation of thrombi, they 
may aid, at least, in lessening the incidence 
of pulmonary atelectasis, a postoperative com- 
plication which early ambulation does not 
seem to have appreciably affected. 

If the etiologic factors mentioned and un- 
mentioned actually play the roles assigned to 
them, it would appear premature to place ex- 
clusive reliance on any single procedure to 
prevent pulmonary embolism, and it seems 
equally premature to assert dogmatically that 
pulmonary embolism can be controlled by any 
single method. Presumably, the ultimate pro- 
gram will embrace a host of measures indi- 
cated for particular types of patients. 

The pathology of pulmonary embolism can 
he discussed in a few words. As Virchow orig- 
inally pointed out, the clot or “whitehead” 
usually originates in a peripheral vessel. The 
clot is composed primarily of platelets on 
which are superimposed red blood cells which 
make up the tail of the eel-like red friable 
clot. The emboli vary greatly in size. shape. 
number and position. Some are long with twig- 
like branches: others are short or curled. It 
seems dubious to us whether a bland thrombus 
always precedes inflammation and thrombo- 
phlebitis. 

Once released from the peripheral vein, the 
clot gathers momentum as it approaches the 
inferior vena cava through which it shoots to 
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lodge in the pulmonary artery or one of its 
branches. Pulmonary embolism usually is not 
followed by infarction ip-@tung with an other- 
wise normal circulation, Despite exceptions to 
this rule, this observation helps to explain 
why pulmonary infarction occurs in more than 
90 per cent of cases in which embolism ac- 
companies congestive—heart-failure, and in 
only 27 per cent of surgical patients. 


Clinical Consideration 


We shall now turn to the clinical features 
of pulmonary embolism. The clinical findings 
are all important in the diagnosis. While elec- 
trocardiographic and roentgenologic examina- 
tions may provide useful information, often 
results of such examinations prove negative 
or are nonspecific. Moreover, physical exami- 
nation may not yield positive early findings. 

The most dramatic form of pulmonary em- 
holism is called the syncopal form. The pa- 
tient, frequently one ready for discharge from 
the hospital, drops dead or dies before medi- 
cal aid can be summoned. Death occurs so 
rapidly that it has become a clinical rule that 
an extremely rapid death occurring during an 
apparently satisfactory convalescence from a 
medicai or surgical disease is more likely due 
to pulmonary embolus than to a cardiac cause. 

When this type of embolism is precipitated 
by almost complete and instant blockade of 
the pulmonary arteries, nothing can be done, 
but something can be learned from cases in 
which this occurs. In nearly 50 per: cent of 
cases in which a massive pulmonary embolism 
occurs, necropsy reveals evidence of a previ- 
ous embolism. A careful review of the clinical 
charts will show that symptoms of embolism 
have occurred previously in approximately 
one-third of the cases. If any argument were 
needed to show that careful records and ob- 
servations should be made in every case of 
possible pulmonary embolism and that thor- 
ough prophylactic measures should be adopted 
in all hospitals, it is the increasing appre- 
ciation that so-called death from pulmonary 
embolism has been preceded by premonitory 
signs in nearly one-third of the cases. 

Many patients who die immediately of the 
syncopal form of pulmonary embolism do not 
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have a massive embolism but die of an em 
holism of a very small branch of the pulmo 
nary artery, While there is no accepted ex 
planation for the death in all of these cases, 
the opinion is held that the pulmonocoronary 
reflexes are involved and that the patient dies 
of ventricular fibrillation. Unless one takes re 
course to such reflexes, it is difficult to undet 
stand why sudden death should oceur when a 
tiny twig of a pulmonary artery is occluded 
while another patient: tolerates pneumonec 
tomy and depreciation of 50 per cent of his 
pulmonary blood supply. On the basis of the 
possibility of such reflexes and their activa 
tion in cases of pulmonary embolism, sub 
stances which dampen autonomic reflexes 
have been employed for more Than a deeade. 
Thus, the use of ergotamine and levorotatory 
hyoseyamine to dampen reflex effects in the 
sympathetic and parasympathetic nerves ap 
pears rational, especially when the actions of 
these drugs are potentiated by phenobarbital. 

The second form of pulmonary embolism 
often is called the asphyxial type. The out- 
standing symptom is dyspnea and at times 
cyanosis, Usually the patient dies within 30 
to 60 minutes: in a small number of cases, 
life is preserved for 2-4 hours, and a few pa- 
tients recover. If the patient lives long enough 
to relate his symptoms, he may describe sud- 
den overwhelming pain which caused him to 
ery out, marked weakness and faintness, as 
well as a horrible sensation of impending 
death. From most of these symptoms some 
clinical inferences can be drawn. 

The profound weakness is an interesting 
and unexplained symptom. In this connection 
it is well to recall that a similar weakness is 
noted not infrequently when patients make 
their earliest excursions from bed after an 
operation or an illness. The weakness and ap- 
prehension may be so great that the patient 
refuses to leave the bed or does so only with 
assistance. By the time a house officer reaches 
the bedside, the patient may recover and no 
objective findings may be obtained. Unless a 
pleuritic pain develops later or the electro- 
cardiogram becomes abnormal, the entire mat- 
ter may be dismissed as functional. It is not 
intended to suggest that every patient who be- 
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comes apprehensive on leaving his bed has 
sustained a pulmonary embolus, but such pa- 
tients deserve special watching for definite 
evidence of an embolus and prompt appropri- 
ate treatment for the prevention of a second 
and more serious episode, 

The dyspnea noted in the asphyxial form 
of pulmonary embolism is severe, but in many 
cases there is merely rapid, shallow breathing 
which the physician or the patient may note, 
This dyspnea seems to be of reflex origin 
and may occur when a small branch of the 
pulmonary artery is occluded. When the em- 
holism is associated with bronchospasm, the 
breathing is asthmatic. Since some disturb- 
ance of respiration is common in cases of pul- 
monary embolism, presence of this condition 
should be suspected in every case of cardiac 
disease in which dyspnea has developed with- 
out apparent reason. Incidentally, administra- 
tion of epinephrine is contraindicated in the 
treatment of this type of dyspnea. 

Anxiety and apprehension often are out- 
standing symptoms. Owing to the extreme 
anxiety, some physicians employ morphine at 
once, While there is no objection to the ad- 
ministration of morphine in moderate doses, 
a synergistic action of morphine and papaver- 
ine on the respiratory center has been postu- 
lated, and large amounts of morphine may 
render the subsequent use of papaverine more 
difficult. Conversations with physicians and 
with patients who have recovered from a. se- 
vere pulmonary embolism have impressed us 
with the importance of this anxiety and the 
need for the greatest care in using the word 
“embolism” in the presence of the patient. 
Descriptions of pulmonary embolism in gen- 
eral and blood clots in particular in newspa- 
pers and lay magazines, with the emphasis on 
sudden death, have not been helpful in man- 
agement of the mental symptoms of pulmonary 
embolism. 

It is equally important for the physician to 
maintain an attitude of calmness, but this is 
extremely difficult when there are no stand- 
ing orders which can be placed in operation 
immediately and when everything necessary 
must be obtained from the drug room or sur- 
gical supply office. The preparation of an 
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emergency kit containing all the necessary 
agents or, at least, the presence of papaverine 
and atropine in the room of a patient who 
may sustain a pulmonary embolus will do 
much to facilitate the management and to less- 
en the anxiety, apprehension and confusion, 

For this dyspnea, oxygen should be admin- 
istered by the most efficient and direct meth- 
od. This is imperative and often lifesaving. 
Pure oxygen administered by means of a mask 
seems much better than 50 to 60 per cent oxy- 
gen in a tent. At times, oxygen delivered in 
ice-cooled air produces reflex vasospasm and 
even bronchospasm. 

The other symptoms noted in this form of 
pulmonary embolism consist of the classical 
findings of shock with weak, rapid, imper- 
ceptible pulse, gray cyanotic pallor, and per- 
haps drenching perspiration. Among the signs 
are rapid respiration and tachycardia, A gal- 
lop rhythm and accentuation of the second 
pulmonic sound may be detected. 

While the outlook in this form of pulmo- 
nary embolism is poor, it is by no means 
hopeless. Actually, recovery is not rare. There 
is an interesting explanation for some of the 
recoveries which should not be left: unmen- 
tioned. Experimental and clinical evidence 
suggests that an artery goes into spasm at the 
point of impact of the embolus. Relaxation of 
this spasm may permit blood to flow through 
an artery previously occluded. In addition, re- 
flex spasm occurs in vessels near the site of 
an embolism, like the situation which occurs 
with arterial embolism in a peripheral vessel. 
On this basis, many years ago, Pal suggested 
that papaverine might prove useful in relax- 
ing vascular spasm. 

At present it is almost universal practice to 
administer '2 gr. of papaverine intravenously 
the instant the presence of pulmonary embo- 
lism is suspected. The action of papaverine, 
which is disputed_by some, is, at least, rela- 
tively slow. For-this reason, papaverine is usu- 
ally given with the faster-acting atropine. The 
solutions available in most hospitals contain 
rather large amounts of atropine and the 
mixtures contain about 1/60 gr. of atropine 
to 14 gr. of papaverine. Since the action of 
this mixture is rather transient, it may be nec- 
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essary to repeat the injection. We feel that 
the administration of this amount of atropine 
may increase the tachycardia and produce 
additional cardiac work. Consequently, we 
prefer to use atropine in doses of 1/100 to 
1/150 gr. with 4% gr. of papaverine, and to 
repeat the dose when necessary. Since pre- 
pared solutions on hospital floors deteriorate 
rapidly, ampules or relatively fresh solutions 
should be given. Both the vasospasm and 
bronchospasm associated with pulmonary em- 
bolism are favorably influenced by such a 
mixture, and papaverine may in addition as- 
sist in relieving reflex coronary artery narrow- 
ing which may exist. Papaverine is a muscle 
depressant and should not be given indis- 
criminately. 

Among the symptoms commonly ascribed 
to pulmonary embolism is pain. Although this 
pain occurs in many forms, so much empha- 
sis has been given to the pleural pain that 
other and more confusing types of pain are 
omitted in descriptions of the clinical pic- 
ture. The type of pulmonary embolism asso- 
ciated with pleuritis is entirely compatible 
with a sense of well-being and there are no 
general or local symptoms which indicate that 
a potentially serious accident has occurred. 
Sometimes, patients fail to mention the pain 
unless specifically asked about it; in fact, 
unexplained dyspnea should always lead to 
inquiry about pain. When typical, the pain is 
aggravated by breathing. Only when the em- 
bolus and associated infarct are suitably situ- 
ated does a friction rub appear; at all events, 
it is not noticed until several hours or a few 
days have elapsed. To be sure, sharp, lateral 
chest pain may be an outstanding symptom in 
cases of pulmonary embolism and infarction. 
This type of pain may respond to morphine or 
to codeine, particularly when cough is also 
present. Oxygen is indicated, but strapping 
the chest to limit respiratory movements is 
contraindicated. Anticoagulant therapy is 
started at once. Leg exercises as well as am- 
bulation now are out of the question. 

If the lesion is suitably placed, a few rales 
and some dullness may be detected; with deep 
emboli no physical signs are elicited. 

In a fair number of cases a pleural effusion 
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follows. In LOO cases, this was situated on the 
right side in 51, on the left side in 28. and 
was bilateral in 21. The diagnosis of pleural 
effusion following abdominal operation, pneu- 
monitis and postoperative atelectasis should 
be regarded with distrust until the presence 
of a pulmonary embolism has been excluded. 
Dull chest pain not definitely related to respir- 
atory movements and not— preventing full. 
deep respiratory excursions is probably not 
due to embolism. Such pain is often in the 
thoracic wall, and not rarely is referred from 
a spondylitis which produced symptoms after 
bed rest has been enforeed=—Similar pain 
often has existed prior to the operation. 

The second variety of pain is anginal, and 
it may be recurrent. Sometimes it lasts for 
only a few minutes, and it may be relieved by 
nitroglycerin. a 

The most confusing type of distress is a 
pain which simulates that of coronary occlu- 
sion with myocardial infarction in all particu- 
lars. It may be mild or excruciating. It is 
retrosternal, and may extend into one or both 
arms. Since pulmonary embolism may cause 
the same type of pain, may produce an abnor- 
mal electrocardiogram, and may be associated 
with a fall of blood pressure, shock and syn- 
cope, it may be difficult or impossible to dis- 
tinguish coronary occlusion from pulmonary 
embolism. A second coronary attack a few 
days after the first usually is due to a pulmo- 
nary embolism. This pain as well as the an- 
ginal pain seems to be due to pulmonocoro- 
nary reflexes. Papaverine and atropine are the 
medicinal agents of choice. 

The next _type of pain is referred to the 
shoulder, neck_or abdomen. Since the dome 
of the diaphragm is supplied by the phrenic 
nerve, irritation of it may cause distress re- 
ferred to the shoulder or neck. The margins 
of the diaphragm are supplied by the lower 
intercostal nerves so that pain may be referred 
to the upper part of the abdomen and simulate 
that due to acute cholecystitis, ileus and simi- 
lar conditions. The pain may also be referred 
to the opposite side. Usually, after several 
hours, the pain retreats to the chest. but for a 
time one may believe that some viscus has 
ruptured. 
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Another type of pain is associated with dys- 
phagia. It occurs when food passes through 
the hiatus. and itthay create difficult feeding 
problems. ss 

\ greatly overemphasized symptom of pul- 
monary embolism is hemoptysis. Hemoptysis 
requires a hemorrhagic infaret, and such an 
infaret does not always cause bloody sputum. 
If bloody sputum happens to occur, it is strong 
evidence of pulmonary embolism, but the 
symptom is observed only in a small fraction 
of the cases. The sputum is extremely viscid 
and sticks to the sides of the container. It is 
never frothy, as in cases of pulmonary edema, 
and the streaks of blood usually look old, but 
pure blood may be expectorated. In rare cases, 
profuse hemoptysis is encountered. 

Only brief reference will be made to the 
other signs of pulmonary embolism, many of 
which have already been mentioned. 

The most consistent signs are an elevation 
of temperature aid an increase in the pulse 
rate. A simple Mrombus without detectable 
thrombophlebitis will often cause fever and 
tachyeardia. In other words, every unexplained 
fever and tachyeardia in a~eardiac patient 
should arouse suspicion of a pulmonary em- 
bolus. Ordinarily, the temperature subsides by 
lysis in four or five days unless a new episode 
takes place. There is of course a “pneumonic™ 
type of embolism with infaretion in which 
fever is prolonged for three or four weeks. 
The patients have physical and roentgenologic 
signs of pulmonary consolidation and the 
temperature is high and sustained. The area 
of infarction may or may not break down to 
form an abscess, and antibiotic therapy may 
come under consideration. The increased re- 
spiratory rate, dyspnea and cyanosis have 
been mentioned. Passing allusion should be 
made to the jaundice occasionally noted after 
a hemorrhagic infarct. 

The essential cardiac signs are tachycardia. 
perhaps some further enlargement of the heart. 
an accentuated second pulmonic sound, at 
times a systolic pulmonic murmur, gallop 
rhythm, a fall of blood pressure. and perhaps 
shock. = 

Of the laboratory findings only the leuko- 
cytosis and the increased sedimentation rate 
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of the erythrocytes need be mentioned. Often 
they are difficult to evaluate. 

Finding a rarified area on a roentgenogram 
after embolism is very suggestive but uncom- 
mon. A unilateral passive pulmonary conges- 
tion with accentuation of the hilar shadow 
and vascular trunks on one side, perhaps with 
elevation of the diaphragm and obliteration 
of the costophrenic angle, often is present. A 
patchy consolidation may be indistinguishable 
from atelectasis. The presence of a_ pleural 
effusion is important. Infarcts may be missed 
unless roentgenograms are obtained in many 
planes. 

The development of a prominent S wave in 
Lead I and a Q wave in Lead III, RS-T de- 
pression in Lead II with inverted T. and T; 
waves are common findings. Precordial leads 
may be informative. 

We have purposely omitted any mention of 
the leg signs, which are known to all. These 
include pain in the mesial plantar area, pain 
in the calf on dorsiflexion of the foot. slight 
dilatation of leg veins, slight cyanosis and the 
like. Our reason for this was to emphasize 
that pulmonary embolism tends to occur a 
few days before clinical signs~of thrombo- 
phlebitis appear rather than afterward. Thus 
pulmonary embolism was noted in only 2 per 
cent of 938 cases of thrombophlebitis, and in 
only 4.4 per cent did the embolism occur 
later than six days after the diagnosis of 
thrombophlebitis had been made. Pulmonary 
embolism in the presence of obvious thrombo- 
phlebitis is likely to be associated with small 
and nonfatal emboli. 

The treatment of thrombo-embolic diseases 
is still not uniform, and the literature reveals 
great differences of opinion. Some authorities 
advocate almost routine administration of an- 
ticoagulants prior to a major operation, where- 
as others state that the inherent dangers of the 
production of an increased bleeding tendency 
by the presently available anticoagulants make 
their routine administration more harmful than 
would be development of phlebothrombosis. 

The problem of vein ligation versus anti- 
coagulants is not completely solved at present. 
but we can gain some insight into the situa- 
tion by considering it from the standpoint of 
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prophylaxis and then again from the stand- 
point of actual therapy. Prophylactically, one 
may legitimately raise the question whether 
anticoagulants should be administered to all 
individuals over 40 years of age who will be 
forced to maintain long bed rest after a major 
operation, injury or illness. Eliminated at 
once from this group are those whose coagu- 
lation is defective, those who may require a 


second operation, and those with large open 


wounds, For these patients, prophylactic bi- 
lateral venous ligation may be considered. 

In respect to actual therapy, patients may 
be considered in two groups. For those with 
signs of thrombophlebitis but no evidence of 
pulmonary embolism, one may consider the 
anticoagulants. On the other hand, for those 
with signs of thrombophlebitis and of pulmo- 
nary embolism or probable pulmonary em- 
bolism, bilateral ligation of the superficial 
femoral vein will come under consideration. 

The adoption of this or any other plan does 
not preclude the occasional occurrence of fatal 
embolism or some other accident. While one 
may safely assume that a vast majority of 
emboli emerge from the leg veins, this rule 
is by no means infallible. Careful review of 
necropsy material in cases of fatal pulmonary 
embolism suggests that the actual embolus 
responsible for death did not emerge from the 
leg veins in nearly one-third of the cases. In 
one series of 24 cases of fatal pulmonary em- 
bolism, only six of the patients would have 
been saved by femoral vein ligation. 

We will not discuss the technic of anticoagu- 
lant therapy. Heparin and the coumarin de- 
rivatives are the anticoagulants of choice. 

Even with a reliable technician and rigid 
technic, the variability of the thromboplastic 
substances may offer erratic results. Conse- 
quently, it is well to perform daily examina- 
tions of the urine and to interrupt the admin- 
istration of anticoagulants when the number 
of red blood cells increases in the urine, irre- 
spective of the prothrombin time. Even then, 
severe hemorrhages may occur. Usually, but 
not always, these may be controlled by the 
intravenous administration of massive doses 
of synthetic vitamin K, menadione bisulfite, 
as well as by the transfusion of blood. 
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GENERAL PRACTICE REVIEW 


Responsibility to the Injured 


GEORGE J. CURRY* 
Hurley Hospital, Flint 


Ten million persons 
are injured yearly, and 
100,000 are killed. 
Trauma is the com- 
monest cause of death 
in children up to the 
age of 13 years. Be- 
tween one million and 
two million fractures 
occur each year. The 
home, automobiles and 
industry furnish the 
major source. These facts challenge the medi- 
cal profession. What are we doing about it? 


GEORGE J. CURRY 


Transportation 


Proper immediate care of the injured per- 
son often decides his or her fate and is an im- 
portant part of subsequent definitive manage- 
ment of the injury. It is hard to separate one 
from the other. Transportation thus becomes 
a major problem. 


*Chief, Section for Surgery of Trauma, and Chairman, Committee on 
Graduate Surgical Education, Hurley Hospital, Flint, Michigan; 
Chairman, National Committee for Transportation of the Injured, 


American College of Surgeons; Chairman, Subcommittee on Regional 
Committees, Committee on Trauma, American College of Surgeons. 





. Michigan 


Craniocerebral, thoracic, abdominal and 
motor skeletal injuries make up the list. Any 
injury, irrespective of location, should be as- 
sessed immediately and handled expeditiously. 

The person with a craniocerebral injury 
should be transported gently in the supine 
position with his head cushioned. The same 
applies to a case of fractured cervical spine. 
with the support under the patient’s neck. A 
person with a fractured lumbar spine is trans- 
ported face downward. Beware of jackknifing! 
A modified Fowler’s position should be em- 
ployed for transporting a person with a tho- 
racic injury. Fracture of the lower extremities 
should be splinted with a traction splint or 
adequately protected by means of any avail- 
able rigid material. The upper arm may be 
bandaged to ihe lower thoracic wall and the 
forearm placed in a sling. Suspected fractures 
of the forearm may be splinted with boards, 
newspapers or magazines and placed in a 
sling. 

In the large majority of cases, immediate 
care and subsequent transportation are han- 
dled by ambulance attendants. In many locali- 
ties, morticians control the private ambulance 
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service. It would seem logical that each am- 
bulance attendant should qualify for this im- 
portant responsibility. It is recommended that 
an educational program be projected in every 
community and that ambulance attendants be 
certified as to their proficiency. This program 
can be broadened further to include police- 
men, firemen and anyone charged with the re- 
sponsibility of the immediate care of injured 
persons. 

On July 21, 1941, Ordinance No. 435 was 
adopted by the city of Flint, Michigan. On 
October 17, 1949, Ordinance No. 886 was 
adopted to amend Ordinance No. 435. 


Ordinance No. 886 


An Ordinance to amend Ordinance No. 435, entitled 
“An Ordinance governing the qualifications of ambu- 
lance attendants; regulating equipment to be used in 
first aid treatment by such attendants, and providing 
penalties for the violation thereof,” approved July 21, 
1941. 


THE CITY OF FLINT ORDAINS: 


Section 1. Ordinance No. 435, entitled “An Ordinance 
governing the qualifications of ambulance attendants; 
regulating equipment to be used in first aid treatment 
by such attendants, and providing penalties for the vio- 
lation thereof,” is hereby amended by the addition of a 
new section to read as follows: 

Section 2. (a) Certificates of fitness as ambulance at- 
tendants as provided for herein shall be renewed an- 
nually by persons holding said certificates. Renewal 
certificates shall be issued by the Health Officer as 
provided in Section 2 hereof for issuance of original 
certificates. Upon failure of any person to renew said 
certificate as herein provided, such certificate shall be 
canceled by the Health Officer. 

Section 2. Any certificate of fitness as ambulance at- 
tendant, issued prior to the effective date of this ordi- 
nance, shall, within 30 days after the effective date of 
this ordinance, be renewed as provided above; provided, 
that any certificate issued within one year prior to the 
effective date of this ordinance shall be renewed an- 
nually on or before the date of the original issuance. 

Section 3. Penalties for the violation of this ordinance 
shall be the same as provided in Ordinance No. 435 of 
which this is amendatory. 

Section 4. This ordinance shall take effect on the 17th 
day of October, 1949. 


Mayor Clerk — 


In December 1949 the Flint Committee on 
Trauma of the American College of Surgeons 
sponsored an educational program directed to- 
ward improving the standards for transporta- 


tion of injured persons. Arrangements were 
made with all local ambulance attendants, 
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police, firemen, Red Cross representatives, 
safety directors, etc., to attend a series of spe- 
cially arranged lectures and demonstrations. 
These covered the common injuries seen in 
the hospital emergency receiving room. X-ray 
and anatomic specimens were demonstrated 
representing the different types of injuries. 
Ideal methods of handling persons with such 
injuries were discussed informally. This inten- 
sified program was continued for one week, 
and there was full attendance at each session. 

The responsibility for this activity was as- 
sumed later by the Red Cross in specially ar- 
ranged programs for ambulance attendants 
under the direct supervision of a special in- 
structor. The following subjects were selected: 
injuries of the extremities, spine and pelvis; 
drowning and asphyxia; burns; thoracic trau- 
ma, and abdominal and craniocerebral trauma. 

At the conclusion of this training, a card 
bearing the signatures of the City Health Of- 
ficer, Chairman of the Local Regional Com- 
mittee on Trauma of the American College of 
Surgeons, and Chairman of the Committee on 
Transportation of the Injured was presented 
to each person completing the course of in- 
struction. These cards, which are certificates 
of proficiency, expire each year. 

The city of Flint has been zoned by the 
police department, and ambulances are di- 
rected by special instruction from police head- 
quarters. 

A chart in the emergency receiving room at 
Hurley Hospital contains the name and age 
of patient, date, diagnosis, manner of trans- 
portation, name of ambulance and names of 
ambulance attendants for each case—a per- 
manent and continuous record of activities in 
each case and a means by which knowledge of 
good or bad transportation of the injured is 
obtained. Infractions are referred to the City 
Health Commissioner who in turn notifies the 
ambulance owner and attendants. If three in- 
fractions occur, the ambulance attendant is 
suspended and forced to requalify. This has 
occurred only on two occasions. 

All ambulances in Flint are inspected twice 
yearly by the Red Cross instructor for proper 
equipment, and the information is recorded. 

Flint ambulances are owned by morticians, 
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who have cooperated completely. 

In December of each year, all ambulance 
attendants, members of the police and fire de- 
partments, state police, Red Cross instructors, 
safety engineers, etc. meet in the auditorium 
at Hurley Hospital. Members of the trauma 
and resident staffs present a selected program 
on common injuries. Actual case reports are 
presented and x-ray films shown so that these 
men have a knowledge of the cases that they 
might have transported. A  question-and-an- 
swer period follows. Special commendation is 
given to those ambulance attendants who have 
established an excellent record. Those who 
have an inferior record are not eliminated in 
the discussion. It is at this time that a roster 
of all the attendants is taken relative to the 
obtaining of the certification cards for the en- 
suing year beginning January 1. Appropriate 
stickers have been designed and are presented 
for those ambulances whose attendants have 
good records. These stickers bear the name of 
the Flint Regional Committee on Trauma of 
the American College of Surgeons. 

Cities in the United States which have simi- 
lar ordinances include San Francisco; Butte, 
Montana; Minneapolis, and Syracuse. New 
York. Other cities in Michigan are in the 
process of obtaining ordinances or have estab- 
lished educational programs for groups who 
handle injured persons. During the past six 
years there have been many communications 
from different parts of the United States seek- 
ing information concerning the Flint plan. In 
some areas, efforts are being directed toward 
making it a mandatory state requirement. 

The value of this program was shown con- 
clusively during the Flint tornado in June 
1953 when 900 persons were injured and 116 
were killed within a few minutes. This story 
was published in detail in the American Jour- 
nal of Surgery and in the Bulletin of the Ameri- 
can College of Surgeons in 1954. 

There has been gradual improvement in the 
quality of transportation of injured persons 
to the hospital. It has been gratifying to ob- 
serve the interest shown by each ambulance 
attendant, particularly when he is made to 
understand that he is part of the whole story 
in the care of the injured person. During the 
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past six years, 27,000 ambulance-transported 
patients have been brought to the Hurley Hos- 
pital receiving department and later admit- 
ted. There have been 70 instances of infrac- 
tions considered to be bad transportation. 
Each year has shown a decreasing number of 
such infractions. 


Emergency Receiving Room 


The emergency receiving department of 
any hospital should be advantageously lo- 
cated for receiving patients. It is a nerve cen- 
ter. Active and supportive treatment should be 
readily available. Organization should be pro- 
jected to expedite quick action. Efficient nurs- 
ing supervision is mandatory and should be 
continuous for 24 hours. X-ray facilities should 
be immediately available at all times. A blood 
bank is essential. 

In hospitals with house staffs, it is strongly 
advised that an intern be assigned to emer- 
gency-room duty on a full-time basis for se- 
lected periods during his training. If there are 
residents, the intern should be advised to call 
on them for help whenever necessary as part 
of his general training. In hospitals without 
house staffs, selected members of the attend- 
ing staff may be used. 

Certain prerogatives and limitations must 
be projected by an organized educational pro- 
gram in any hospital having a house staff, ir- 
respective of the size of the staff or institution. 
It is important that when a house officer asks 
for help it is immediately available. Delays 
and indecisions in the problems of trauma sur- 
gery are dangerous. In hospitals having active 
attending staff organization, members should 
be assigned to active duty at regular intervals 
and should be available at all times. It is 
axiomatic that the patient should be con- 
sidered as a whole. The person with multiple 
injuries represents an acute, complex problem 
and takes priority. 

Hospital Management 

The patient and his injuries should be in- 
dividualized. Over-all appraisal is mandatory. 
with consultation requested freely when nec- 


essary. Pride should not enter into such im- 
portant deliberations. Serious osseous injuries 


POSTGRADUATE MEDICINE 








may be managed definitively coincidental with 
associated injuries provided the latter are rec- 
ognized and under control and provided the 
patient has been stabilized. Delay at this point 
may produce a deconditioning process, and 
the golden opportunity passes. 

Events in the history of a traumatized per- 
son should have close continuity from the time 
of injury to the time of discharge. These should 
include immediate roadside care, efficient 
transportation, careful emergency-room man- 
agement, and proper and timely selection of 
definitive care. Operative and postoperative 
facilities in the hospital should be adequate 
and handy. Outdated equipment should be dis- 
carded. Frequent check-up of the armamen- 
tarium for the surgery of trauma is recom- 
mended. In hospitals where a great deal of 
this work is done, organization under the 
direction of a qualified surgeon is a must for 
the maintenance of high standards. 


Postoperative Care 


Postoperative care must be of high quality 
to achieve desired results. Intense interest in 
this regard on the part of the surgeon in 
charge keeps the chain unbroken through the 
house staff, nursing personnel, ward helpers 
and orderlies. Nutrition and food balance are 
obvious. Good bedside care is most important. 

Regular conferences are an important part 
of the organization of any surgical section. All 
cases are seen. “One should be critical of suc- 
cess and honest with mistakes.” 

Follow-up care, short-term and long-term, 
concludes the story. It is not important where 
and how this is done as long as it is done. In 
larger hospitals with training programs for in- 
terns and residents, a regular follow-up clinic 
is advisable. Results are evaluated and the pa- 
tient is seen by the house and attending staffs. 
Further end-result studies, in groups, complete 
the chain of events. 

Hospitals without house staffs will be 
obliged to organize the attending medical men 
to carry out these principles. The surgeon in 
charge must see that his patient has all the 
advantages of good management according to 
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the simple basic principles for such cases. 
Education 


Educational activities arranged for the pro- 
fession are strongly recommended. Parts of 
any county society scientific program and any 
hospital staff meeting should be devoted to 
the surgery of trauma. Special symposia 
should be given at selected times during the 
year in various sections of any state. These 
can be arranged by local Regional Committees 
on Trauma A.C.S. or by a State Committee 
Member in those districts where committees 
do not exist. Diversification of subjects is 
recommended. The teaching of trauma in 
medical schools should be revamped and clini- 
cal application of principles made available to 
undergraduate students. 


Recommendations 


1. The adoption of a city ordinance re- 
quiring certificates of proficiency for ambu- 
lance attendants. 

2. Educational programs for ambulance at- 
tendants in each community, sponsored by the 
county medical societies, local Regional Com- 
mittees on Trauma of the American College 
of Surgeons, and hospital staff organiza- 
tions. Educational programs can be arranged 
through the local Red Cross by specialized 
organization or directly by the above-named 
groups. In those hospitals where there are 
house staffs, instruction can be given by the 
young men in training. In those communities 
where there are no hospital house staffs or no 
hospitals, members of the younger medical 
group should be delegated for this important 
activity. 

3. A receiving department chart of cases 
admitted to record the quality of the trans- 
portation used. 

4. Inspection of ambulance equipment 
twice yearly. 

5. A well-organized emergency receiving 
department and efficient organization for hos- 
pital care. 

6. The entire story placed in the hands of 
the proper individuals who will work. 
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ditorials 


SURGICAL STATISTICS: 
THE WRIPER’S AND 
READER'S STANDPOINT 


‘Wo most practitioners of medicine and sur 
gery, the word “statistics” means the collee- 
tion, arrangement, classification and analysis 
of numerical facts or data. The word “datum,” 
which is of the singular number, means in 
English much the same as it means in Latin: 
a thing given or granted. It is something 
known or assumed as fact and made the basis 
of reasoning or calculation. To the casual ob- 
server, the problems of the statistician are 
relatively simple; actually, however, very lit- 
tle of his task is simple, particularly when 
numerical data concern the human being or 
human relations. 

Accuracy, the goal of the statistician, should 
be the goal of the conscientious in any field 
of endeavor in which mensuration has a part. 
To furnish the basic material for dependable 
analytic results should be the prime purpose 
of gathering and preserving records. Both 
gatherer and analyst, moreover, ought to be 
entirely objective, innocent of intent to prove 
or disprove a claim or a theory. 

So, in medicine and surgery, an accurate 
statistical study has as its foundation carefully 


302 


Postgraduate 
Medicine 


Editor-in-Chie}: 
CHARLES W. MAYO, M.D 


Contributing Editor: 
MORRIS FISHBEIN, M.D. 


kaecutive Editor: 
SYLVIA COVET 


taken, complete, consecutively kept case rec- 
ords. The surgeon must be accountable for a 
precise description of findings at operation 
and of surgical technic. As a matter of fact, to 
each individual concerned with the patient 
before, during and after operation should be 
assigned a readily available space on the chart 
where he may place notes relative to his part 
in the patient’s care. 

Perfect medical record sheets have not yet 
been devised. Such sheets should be so de- 
signed that all pertinent data, from concep- 
tion to death of the patient, could be tabu- 
lated. When large numbers of patients are 
dealt with, or when the accumulation of data 
eventually will be large, record sheets should 
be such that they can be microfilmed and both 
originals and microfilms filed. 

It is possible to contemplate a standard, 
complete record sheet which would be made 
available to all physicians and surgeons, no 
matter where they were located and no mat- 
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ter whether they practiced individually or in 
groups. Such standard records, properly 
guarded to protect the patient’s confidence, 
would provide a basis for a grand, over-all, 
long-pull study, the results of which could be 
man’s greatest contribution to man. 

The perfectionist can visualize centers lo- 
cated conveniently, both as to geography and 
centers of population, where records could be 
accumulated, processed and stored in such 
manner that the record of any particular pa- 
tient would be available to the physician of 
the patient’s choice, or where all of the rec- 
ords would be accessible for properly super- 
vised, over-all studies on an impersonal basis. 
Timesaving machines for simultaneous proc- 
essing of various kinds of information are in 
use where huge numbers of records are to be 
surveyed. They make it possible to begin to 
satisfy a change in interest and emphasis, with 
reference to statistics, from the general to the 
specific. When the time comes that huge num- 
bers of specific details can be integrated, new 
doors will be opened for diagnosis, treatment 
and prognosis. 

Not a day passes that men do not think in 
terms of, or express themselves about, a fact 
or what they assume to be a fact. Naturally. 
one of the objectives of accuracy is to differ- 
entiate between a fact and an assumption, and 
to avoid part truths. Actually, few facts should 
be asserted without some qualification. For 
example, those of us who practice medicine 
and surgery know of the widespread employ- 
ment of gastric resection in preference to gas- 
troenterostomy for duodenal ulcer. This pref- 
erence arose because a study showed that 
gastrojejunal ulcer developed after gastroen- 
terostomy,. and because of the results of physi- 
ologic studies, which | shall not describe. re- 
lated to the acid-bearing cells of the stomach. 
Is such a change of procedure justified? If it 
is recorded that in a number of thousands of 
instances a certain percentage of gastrojejunal 
ulcers developed in a 10 year period after 
gastroenterostomy had been performed, how 
misleading can that fact be? It is a generali- 
zation which means simply that after many 
surgeons had performed gastroenterostomy for 
duodenal ulcer, in as many different ways as 
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there were surgeons, for conditions of varying 
degrees of acuteness, subacuteness and chro- 
nicity, gastrojejunal ulcer developed in so 
many cases, 

Such a general figure, unqualified and ap- 
plied in a given case without regard to the 
circumstances in that case, might lead to a 
harmful decision, but broken down into de- 
tails of history and surgical technic, results of 
the survey would have more favorable influ- 
ence on choice of treatment. Then the surgeon 
would begin to learn what happens when, for 
instance, because a certain nonsurgical treat- 
ment failed, a particular type of posterior 
gastroenterostomy was performed for chronic 
obstruction from duodenal ulcer in a male 
patient between 30 and 40 years of age. If 
gastrojejunal ulcer developed, was the result 
the fault of the treatment or of the patient? 

These are the types of vital questions to 
which physicians and their patients need an- 
swers. Only careful, continuous and complete 
records, together with follow-up data, can pro- 
vide these answers. If the facts as derived 
from individual cases are not properly re- 
corded, the statistician cannot furnish the an- 
swers; he cannot pull them out of the air and 
part of the value of the case record is lost. 

In recording facts for the statistician to 
use, the physician must think not only in terms 
of what he writes but also in terms of what 
the reader of his record will think. The physi- 
cian must keep in mind that one of the great 
attributes of the American people is enthusi- 
asm. An idea develops and is nurtured. All 
things that promote it directly are tabulated, 
including things for which there is no sup- 
porting evidence. Inadvertently, then, the proj- 
ect may become one to prove that the idea is 
correct, and the tendency will be to discard 
evidence on the other side, or at least to con- 
sider that unfavorable evidence fails to qual- 
ify as truth except under certain conditions. 

A slightly different aspect of this matter is 
suggested by this thought: Everyone has had 
the experience, and perhaps more than once, 
of not having caught a train which went off 
the track or a plane which crashed; of not 
having slept in a hotel which burned or being 
away from an accustomed place when a blast 
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occurred. Call it Providence, fate, predestina- 
tion or luck. And most practitioners of medi- 
cine and surgery have had the experience of 
just having avoided use of a certain drug or 
of a new type of operation when the decision 
for or against it hung in fine balance. If the 
balance had dipped but slightly toward the 
positive side, death or serious complications 
might have been the consequence. Then, be- 
cause of the single disastrous experience. a 
mark of discredit against the drug or the oper- 
ation might have been recorded for the statis- 
tician later to consider. 

I do not advocate timid withdrawal from 
positive action; rather do I call attention to 
the importance of thoughtfulness and to a 
form of treatment that definitely has its place. 
namely, masterful inactivity. In cases in which 
it is safe to delay treatment a few hours. a 
patient’s temperature may become normal in 
the absence of treatment with sulfonamides, 
penicillin or streptomycin, or obstruction may 
become relieved without colostomy. In such 
cases, a method of treatment does not receive. 
undeservedly, a mark of either credit or 
discredit. 

Can such negative data be recorded statis- 
tically? If it is possible, I do not know how 
to do it. The question is asked to illustrate 
that here may be a limitation in the field of 
statistics. How can I record, for later use by 
the statistician, an act that I did not perform. 
and how can I show that my withholding my 
hand was lifesaving? 

In conclusion, and I wish to end in this 
vein because I realize that this discourse has 
been somewhat rambling. | am primarily in- 
terested in the individual patient, as are all 
who are in active practice. Statistics are valu- 
able to the practitioner, and can be much 
more valuable to him if he will think, while 
he writes his record, of how his record may 
contribute to the statistician’s conclusion. In 
his records and his use of quantities, it is nec- 
essary that he be detailed and accurate, and 
that he qualify his declarations when neces- 
sary, so that there will be no chance of mis- 
interpretation by the reader. Let all of us doc- 
tors seek the truth and pass it on. 

CHARLES W. MAYO 
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MEDICAL EDUCATION WEEK 


Tue first national Medical Education Week’ 
has been scheduled for April 22 to 28, 1956, 
Four national organizations—the Association 
of American Medical Colleges, the National 
Fund for Medical Education, the American 
Medical Education Foundation and the Ameri- 
can Medical Association—are cooperating in 
an effort to bring to public attention the great 
expansion in medical education of recent years. 
At present the number of medical schools, the 
enrollments, facilities for graduate education, 
budgets and medical research in the United 
States have attained the highest peak in medi- 
cal history. 

The number of physicians graduated an- 
nually in the United States has risen from 
3.165 in 1910 to 6,977 in 1955. Our popula- 
tion during the same period has risen from 
about 92,000,000 to 165,000,000. This repre- 
sents an increase of 120 per cent in doctors 
graduated annually and an 80 per cent in- 
crease in population. We now have a physi- 
cian for each 730 persons, a lower percentage 
prevailing only in Israel which had an influx 
of older refugee physicians and now actually 
suffers from a shortage of young physicians. 

In 1954-55 the nation’s 81 medical schools 
had an enrollment of 28,583 undergraduate 
students. Few qualified students are now re- 
fused admission and the number of applicants 
accepted has gradually changed from one ad- 
mission for six applications to one admission 
for 1.91 applications. In medical schools else- 
where in the world custom has required the 
acceptance of practically all applicants, and 
great numbers are dropped in ensuing years 
for inability to maintain proper standing. In 
the United States schools give consideration 
to scholarship, character and personality, and 
the number of failures is minimal. In the 
1954-55 freshman classes only 17 per cent 
had A averages in premedical work, 69 per 
cent had B and the remaining 14 per cent were 
C average students. 

Among the completely new medical schools 
now in process of development are those at 
the University of Florida in Tallahassee; the 
University of Miami, Florida; the Seton Hall 
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College of Medicine in New Jersey, and the 
Albert Einstein College of Medicine in New 
York. The two year basic medical science 
schools of the universities of Mississippi, Mis- 
souri and West Virginia are being expanded 
to four year schools. 

Private medical schools profited tremen- 
dously from the recent grants of the Ford 
Foundation. The state medical schools are re- 
ceiving increased state appropriations. The 
funds available through the National Fund for 
Medical Education and the American Medical 
Education Foundation have totaled approxi- 
mately $10,000,000 since 1951. The average 
four year tuition fees derived from students 
total $2,906. The actual cost of training for 
four years varies from $10,000 to $12,000. 

When contrasted with most of the rest of 
the world, the position of the United States 
is enviable. Dr. J. L. Troupin® of the World 
Health Organization has made available tables 
for each country which show population, num- 
ber of medical schools, number of physicians, 
population per physician and number of phy- 
sicians graduated annually. Consider Ethiopia 
without any medical school and one doctor for 
about 165,000 people, or Peru with one doc- 
tor for 4700 people. In portions of India, 
Pakistan, Indonesia and Nepal the figures 
vary from one physician for 6000 people to 
one for 146,000 people. With these figures the 
quality of the physicians, the medical facili- 
ties and other related factors must be taken 
into account. 

The high place occupied by the United 
States has not been won without great sacri- 
fices by many members of faculties and staffs 
or without devoted medical leadership. The 
peak cannot be held without continued efforts 
and devotion to the cause. The first national 
Medical Week will serve to focus attention on 
the accomplishments of the past and the needs 
for the future. Every physician should be pre- 
pared to answer the questions that will come 
to him at this time. 


MOR FISHBEIN 
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“MEDICAL RESEARCH: A 
MIDCENTURY SURVEY” 


[x 1937 the American Foundation published 
a two volume work on medical care which was 
concerned largely with the views of physicians. 
educators and research men on medical edu- 
cation and practice. With the aid of a com- 
mittee of distinguished consultants, the Ameri- 
can Foundation now offers a survey of medical 
research. * 

The lag that invariably prevails between 
announcement of the results of investigation 
and their application by physicians to the 
prevention of disease and the care of the sick 
is dificult to overcome and involves many fac- 
tors other than administration or money. The 
editors know that mere publication of scien- 
tific papers does not insure that they will be 
read; this thought simply says in solemn dic- 
tion the old proverb, “You can lead a horse 
to water but you can’t make him drink.” 

Present support of research in the United 
States comes from the National Science Foun- 
dation, voluntary foundations, various agen- 
cies of the federal and local governments, 
private philanthropies, industries, and the cor- 
related work of similar groups devoted not to 
medicine but to technology, agriculture and 
associated disciplines. In this report, queries 
were extended to medical schools and many 
other agencies involved in medical research. 
The extent to which biology, physics, chemis- 
try and mathematics participate in medical re- 
search is clarified. One finds that 100 indus- 
tries primarily interested in basic and medical 
sciences spent more than $66,000,000 on re- 
search in one year, and the actual figure may 
go well over $100,000,000 annually for the 
industry as a whole. The results of this re- 
search are indicated by the facts that 60 per 
cent of drugs sold today did not exist 10 years 
ago and 90 per cent of prescriptions now writ- 
ten by doctors could not have been filled 15 
years ago. One of the most enlightening chap- 


*Medical Research: A Mideentury Survey. Vol. 1, American Medical 
Kesearch in Principle and Practice; Vol. 2, Unsolved Clinical Prob- 
lems in Biological Perspective. Edited by Esther Everett Lape and 


associates. Published for the American Foundation, 565 Fifth Ave- 
nue, New York 37, and Westbrook, Connecticut. Vol. 1, 765 pages. 
Vol. 2, 740 pages. 1955, Little, Brown and Company, Boston, $15.00. 
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ters indicates the tremendous extent to which 
pharmaceutical industries have supported fel- 
lowships in universities. Many pages are given 
to philosophies concerning the role that gov- 
ernment should play in research. The editor 
of these important volumes does not take a 
definite stand but does indicate the many fac- 
ets of this difficult situation. 

The third chapter opens with a statement 
which broadly defines the scope of medical 
research: 


Solution of medical problems depends upon 
research going forward not only in the medi- 
cal schools, but also in a wide range of uni- 
versity departments outside the medical schools; 
upon the aid of foundations; the work of re- 
search institutes; industry; units of federal, 
state and local government; hospitals; scien- 
tific societies; an increasing number of na- 
tional voluntary health organizations which, 
counseled by scientific and professional com- 
mittees, channel funds from the public to in- 
vestigators in biology and medicine. 

A small part of this volume is the conclud- 
ing statement on “The scientific literature.” 
As one intimately related to this aspect of 
medicine for many years, I feel that this sec- 
tion of the book is inadequate. It hints at 
some of the leading places for publication, 
although it does not indicate the pressing crisis 
in the indexing of current periodical litera- 
ture. Similarly. the brief section on govern- 
mental controls of commercial products is in- 
adequate and fails to note the recent changes 
made in the councils of the American Medical 
Association, including the virtual disappear- 
ance of the Committee on Clinical Trials. The 
statement on the influence of patents in con- 
trolling results of medical research is also in- 
adequate, particularly by comparison with the 
excellent statements that have come from Dr. 
A. M. Palmer in recent years. 

The second volume, which will have the 
greatest interest for the general reader. con- 
cerns unsolved clinical problems of medicine: 
there are special chapters on cancer, infer- 
tility, arteriosclerosis, hypertension, the rheu- 
matic syndromes, tuberculosis, the nature of 
viruses and of virus diseases, alcoholism, and 
the biology of schizophrenia. These are com- 


306 


prehensive reviews which will bring the read- 
er up to date on the extent to which research 
in the various institutions and organizations 
previously described has yielded important re- 
sults. These chapters reveal the extent to which 
medical progress depends on the discoveries 
made in the laboratories devoted to basic 
sciences and the tremendous need for more of 
such studies if further progress is to be made. 

Just before Christmas of 1955 newspapers 
announced the gift of some $15,000,000 by 
Louis Block of Joliet, Illinois, to the Univer- 
sity of Chicago to be used specifically in the 
basic sciences related to medicine. Similarly, 
the Ford Foundation announced a gift of about 
a half billion dollars to universities, medical 
schools and hospitals which will aid tremen- 
dously in the same objective. The great dis- 
coveries of modern medicine have followed 
a path from the laboratories to the medical 
schools and teaching hospitals, and finally into 
practice. Great discoveries are sometimes made 
by serendipity, or by accident, but even with 
such discoveries the ultimate result can in 
most instances be traced back to contributions 
in basic science which constituted the back- 
ground for the discovery. Conceivably the an- 
swer to cancer will come from an intimate 
knowledge of the biology of the cell, includ- 
ing its chemistry, physics and nutrition. Our 
knowledge of arteriosclerosis thus far indi- 
cates that dietary factors may have the highest 
significance. 

We seem to be making progress toward in- 
tensifying the rate of discovery still further 
but. as knowledge accumulates, it becomes 
more and more apparent that the life of the 
physician must be a continuous process of 
education. Even with meetings of medical or- 
ganizations, innumerable medical publications, 
lecture courses and the other mechanisms that 
now prevail, little has been done to overcome 
the previously mentioned lag that exists be- 
tween a discovery and its application to pre- 
vention of disease and care of the sick. There 
are human factors which must be taken into 
account and perhaps more careful thought and 
planning should be given to this deficiency in 
the medical scheme. 


MORRIS FISHBEIN 
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